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W’f*! I 


^31 I ] 3[t^ ‘i'O'it, ^So» 1 t ^51 T\XSf\ I 


^1 

c^ ^iif« 4to f^i f’vcn « ‘Sif^ 

>rtf«r5^^c^ cn ntt^usfw ^ii i 

^!(f5’it«(3? ^rs 9^ «it3itf^’ir^ «t3? 

1 t^l «rtf^ <'«|3?'S 

^JTS »Hl I «rfpif«[^1, ^^»l'a, 

'^^?^C^H '£(S i 

I f^srfstc^ ®tc< « 3pt^fTi?fr 

(HfW cm <a'|^ <|pr^ '»i^ ^i^T, 
^rWf?'->t^ c»T^ STW ^c*l 

c^*i ^PSw ^ 
fft3Pt<ii ’nwR ♦tf^*! ^ ^ 

TO*s<trl apsm:^ m 'ittf^c^ i ‘srt^ *jc^ 

m ^tf?W3T CT 




^ «ri*i I 

I' 'litstiT 'sif^'Stt? ’fMi m 

f^^OT! 5lt^ <sf»tt^ I *iw ?rf^tc^ 

’*rr«f!T CT 5it*n5i^ C5ll ^^1 1 

CT ^r^r©^, <si^ ’('jf, ct 

f<^C? '«ltiT I ^*1*31 '“it’ltW^ CTt*t 5^ Btf^BflT 

’^^f'St^*! ^ 5tf^i5 ^t?i«tt5ii 

''I'fJiTf c*f<ri ^f*t=T 511 

^i*(f^*n? 5ic*(i f^®ti:5i?i ^^51 ’i«r 

5Tl I ’it*fl^c‘t<T siyii <2t6t?r ^c« 

tL’S^ 'Q *lt^^1 i2f^H <2f*ft5t I 
^Slf»l«1 *I^C3lKC<J?f •sra«| ^fsinl 3Tt«(t^W?r SlCi? 

'«itin? ff^ ^t*f*i” 5rtf^^ 

isj^H ^1 I cWf^ 415*1 ^fiii:^ 5i1, 

^5l ^ *fC5f f^®t5T f^'*ftiT '^f^* ^f^?75 JWaf 5^ 

st5i «rmtm ^f?r^ i 

( 

^5^c^gf ^<if I 


I 

• ’7^’) srt51=?[#l^C5^^ 2l«t^ ‘^l^’ '2l«lt51 »t'<Jf 

I isisrs[ ^(31^ ci^ f't^i ®|5? »rtc'®^ 

«itlrt, ©t^ti »f*n?’if^, w ^a, >1*1^ 



I ’ISO '»lfJl^5% Slf^ 

* ^ 

-, -iisR f«f c^tR 4?pi& JTsi mj 'siwsca 

<^W 'srt^ (2fWf*T ^CasT I (?f ®t:!? PltC^a '2(f-^ 

r?P ?— 5 ^ ; ^1 Sf'St^ 1 

sjt^ic'T^ 4s( I c^il ■»r-si’5t^ ^ur^ 

fiMts? =^1*1 '?fsrf*i c^ r^'st g^irtii'Qa ’ifa^afsitsT 

«(i:'??i I t'Cm 5rt? *i‘Ttc?la %h s 

Mtc*ta '5ff^ f^sf sf’i^sr I 

*1P^, ■5f'tt^ 

'sisrf® sr«^ ^2f«rf«f! n"T;‘l' i 

'Slt^ CSf snt, CT ^’ttK I R®ti? 

a nacsi’^jf c^i c"<p^“f:»i 

nasit^siY^ ^3 ^flW »(ftca ’lfab‘Tf<»»^‘ 

V 

I sitsT^ % 

*7^ 'siutsT nwtc’f^r '2f% (sr^-t fC’Fa 

^taac5a 

^*t^T5T J Cf\ m 55 ^faal 

; ^r*P^*Of 'SI^I’^PI t2f^ ^?1T f^ftCI? I 

srfJT^ f^'SIC^ f^f^^r®t?f ^ '2f‘ff® ’FfaC^Cf ; ftCfl , 

sitsoa ^®t5» 5Ff?[r5C^.| 

f-qafs? 6fi^ I 
I ’lat^W^ca^T 

1 STW sT'^n '2tfI t^=si5! 

^f?nitc? I f^s (71 f»f5^ %tcf, cf\ f«H 'srf^K'fa ’F^ta 

fif?« %tcf I wfl:(5 ws fa5{ faati^ 6^ fs[»i, «Ta 5 
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If^l I 


'SlSUftl *ft?:?I C®ltC'>si^ 3t^ 

^ «» 

iRi, ta^iS fill jjt^l m si1, 

^ '5rt“n j 5i*^< ?5 ^f?ic's ntf^:»r« 


R*1C5t^ '^t^'l Tjflc^ 'SI'S*; '^'ill^f^'5 '5(lE5t<TC'-R 

•Sltfo ■<^1^'5l1 ^p\ I 'S)t?rtf^?tt?f'S 


« 


I Ji;5ifC5| «it^?il M^it'® "■^f^c”* 


^t^tC'a s?1 I 


CT f—®tii I 5RC^ 's?i'^tCT?( 

I ^t^.tC'S '-21^* 

*rts?^ ’itR 'it^t?! cell «5.fc<i ’j'S's; 




’ItC^ I 

'2t‘4 sic-^Rc^ff feR's R®TiI 
'srfsrfR^ic^ R^sc'l ^it^t^j 'siRtw^ 

ifl ^ 'stc^ <3 ‘2tc^?[ ^*iTC5it55^1 

^iTl I ^^fsrs; c>f^1 

’^Rutc^ I ^t*5t«i 5f^rst5 (Tf'i ^R% 

!<J?p »stt« ^I^I'S *1^^ '^tf® ’K^®! 

I tct^ R ? c^i iRc® ’Itisi ^T^i, 

^c^iRt R®h ^C9i 51?!^ ^Rutcf I . 

^^-yfs) 'SI^T 5j»sig C*ViirlR^lU^ ^^’tR^tR^-l, 

•nRstR^I 5}tsn ^finiir^, <Bj5rWw®i 'siR'« «fc»iiT Jrt^^d 

'si^rs'i '^R^i , R®t ^R^i 

'5>f® ’®isiRt^^'®i ^Rt'^ci^, f^R’*tR® CTC^?! c^tst 

»f^»i R*? »i rpR^iI R^R® ■^c®ci I Rcir 


fsf^ C^("t c^ 

'sif^ 5f^1 ■, 'srf^ Jisf5i ^R«?|^ 5{^'i 

9 

Jf^si ftg; I 

■51^^ Ctrl I fb’st^ei 

'-ii~<°N fb'si *tf^t'b 

-? <^^'?I1‘ '5i?tC'^?I i 

'st?t?ji cm, ^«d '^9\ ’if-^&tf‘i^ fb^l -t!%’ 

n*^< I RsiTc^?^ *lfs5, 

3i^T '5l-^TSs^<f! 

'zr<?t^^ c¥cei I 

CJ\ f'^l?;®^ btf?cii blTI 5i1, '■^■'<\ ^sf^Cl b1?l i^1 I 

*^®fi '5if«(^'tv*l 3t^'i 

"^9tl ^tcs?^ sn I ^tfti?1 ■sitJICS? 

s^ 

^^'iT f<f«a ^5c^ ’itc^, 

»1 

b^ 4^'v 5^C5l ^ 

"qN ^'<Pt“t f^®1!:^-5( '5tf^ 'Bit^j'tTi^ 

3 Cl 'Slt^tc^r'ifl '5IW^b1 '5J?-| CT 

c^T'^ 5f®c'®ft ^tr* 5^1 I 

f^ST >s;tfe?j C^I ^C5. b5b1 

r ^ " * 

'si^'t^ C5f^ ^f^'s «itc»it?=ii kti^ 

'si'Wctf^ «i5r»i I ■' 



I 




m 1 *1t^^ ''iH *r5ti^ 

^Z’frs 5it?fi{ m ^sftCJfiT f^Cftf^'5 I c^ 

« 

«f^tc<l^ ®f5r ’ISI^ 

'<^^v![ 1>5f ’5^5? 

f’t5tc^5?, (?\t 5IC5® 

<Tf^ 5lt5( ■?iH«l ’lc»«r ^’?IC'sfC-:iq 

'5)prfctf?i 'srfj^ s 

*t« »r«^<!rT cQ5^"v 

Tf\^ '5lt?| -S TtiT'l 

I WC^ 2FCS? 

C5ft?|^*(2tf|^ 515) g’ ^?|<5, »t^ ^t*(«n f^tc^' 

‘Srtf%c^ i CT fwcs? 

\t^ 

^c’«r ’tf^5tf»r8 CT ^?[ >2f'it^, ‘2f*it^, fi’sr-1 

«r‘ft^, vil’R f¥ <2t'tt^ "tbfS 

» 

w 

« 

^*nT<?. w ^ I 


f»t91tftt C^3t-i^T=J 1 

- r^«tcsm c^fm '51^^^ ft I nt-5t^i- 

» 

«rtl^^*l ^sifs I 

'i'W^ r<F f% ^r^ir 5it«tiT ^[?iu®c^, (?T 

^C»1'M I *tt«5t^T 





C^TtsWt^ I 



I 

•srhi >r^ f^stw?i ^- 

(TSC^ii I Jl'erf^ ^-6t^T f»t*ltft 5it»f^ >Si^ i£}^t^ 

^^*1 I 

^ f¥|5 *t3f '*rt3F5i*l 5.^U$ 

’IC® i ^9f ^Wtf^^*1 'srf3R*l 

^*5^ i2f^ CbII C’!^ ; 5^^ '9 iSfClfC^ 

'21'Ss ®RT Tiff'S l' 

' '•)f^^t^‘'( Rocket ) ^1 ^«.*l'nR''®PTf^ C’W 





y 

CbII Vfcenj iK*a 'spm^ 

4 ■ 

^i^Kl ’Itciisi srr^ I ^?I1 

r 

^C»H Ol iflJIST (??1^(« ^<1t5 

^'^*I1TR-Ttft ’ItR I 

f 

"Sl^c^tc^ ^ysi "Sir^ Arago « Dupis 13eIcort ;Rtsi^ 

^<I ^^^\^^ 5Ff^^t!T ®fsir 5!^®!^ ’Tffkslil I 

C^. f^51t*ir5 ' '-pta 

Captive 'btcW ^ 

’15 9 ' ?Ff^ 5^?J I <il^ 51^ 

TTC^T ’tf?f‘t^ ^TOTST ^1 JrafS C^1^sj-Cif"t^t^ 

Capt, Marga ^r. Adhemar-de-la-IIault 

‘2t*rt^i? '«J!J?fff ^1%?1 «t5t?f 

’ltC3i ^ ^rf?Rl1 9t5tP« ^ 

Ttf9 CTC’li? ^rtf^ral ?rt9 

C^lW?T9 'SlWW^ C9C»t?I C«ltC»I9 3t9, 

5ICSf!. MTt»t I *1< ’lU^ 

. ’ttCTl <4’F «t?Ft^T 

*T5; ’trtc’Hf >rtiFti?TT f^c’F ^’R;^ ^ i 

C^ (Tf Ttw ^ ‘^5’Ftl 

(?lt CT^ 1 "S^Fl 'Slt-f 

. -t^ rtfsi9 '»rHTl ’ftf^^ 5il I 


5!f I 



(I) 

f,lf, C»i^ »1^C?K 

* ‘21^^ t^?lTfe»I5? I JT'St^ 

^<»R '^65rt I ^rtl ’^‘1^ n, Cf\ 

«rai ^ ^<im ^ f%ii5t <2^^ Q^ 

SP? 1 

(^) <s\ Cfci f^®WTOT? ^»lt55!T5l 

■rr^ti I 

(^) c»rr^^ 5TWf^«( f^®t^ *rtpy f^1 <2t*fti( ^ 

^tijua a ’rajnt 

^srrfk T?[i 4 wr^ 'bin 

(a) (£i^ >1^ 5rf5rt?ii^ '9 ^t<{i JT*»it«rc5nr- 

C»ltC^ "SltW I «f3F <2JtHT8R I &W 

'^<5^ c^ 3^^ I 

f% “tt? 'S 'Sl*l»l^ 

^i?[ >r»t?r ^ (71^ 

« c^ ^jyfits ^ f^»nr«tc^ ?it«fi- 

?‘tc» (7R I >i^c??« ^ *wc^ , 

f»ic<t5i I c»T^ >n3nj 5^*1 's <21^^ ’Tti 
W*tn J155( t^>f ^ 0, 



^<*1 




1 ^tC^I *ir^*f« 'SICS^^ <(5T^T^ 

* 

C«Tf^ SW ^ I ^SfWim Cft^.t^ 

Iiwt?f 5I^t*t^C'^ ^tr^T ^'S.^tf?^ ^C5R 1 
’til C^ C\ 3jr^5fei i£|^ 3l5t5,ff5 (?f^t*f 

ilr1« JTtC®!^ sil >1'®1 I 

R®tST '5rtC»ltf5^ C»l^ *^1^ »l'®t^( 

c 

'®rr^ T'f'cl I 

% 

■5f^ ■« trw1 ftTN ■<pr^lKTtfrasT, 

■Slt^s 51«1 fwM ^fliT srfsil 

5!tC*R 'StftM, ^'gtf^^lc*!^ >1^^ 5^ 1 i£l^ 

5i^5‘^ctfc*t^ ’m ’l*iT ■sit® 1 ^5f- 

t^5T I (?\K 

*»r»1 >i*>^t’l^i ^t^c»R 1 f¥ Trti ^ 
































































'sifw"ti:s?^ 

CJT I 

ft®t^ JT^l ^ 1 f^srfsi 31^ 4^". 

>r^ ^t^«fr?rc«m Jrr!rr?ic«r?r Tis^F'Sfer 

C^lT^ ^ f? I fe*f C^ptfe '2fp5f^f«l 

•• 

^^tiTt^ JTSt^T 5T”nf%'<f ^^tn«(t^*l 

3r»l n‘’^^cir^ fi^ ’tc^ ct^ c^t^eiT^ Jit^* 

f^^r® C^*^eT ^Ttc^i, !I'T<r* '2f^t"t -ipf^r.er^, c^ ^SfCVtC-lS 
Tifif To^.o, §t<^,i Q ^rtfT^ ^o* B!1^1 trill 

3i?<5rs? JT'st^r ets 

(71 ^^rcsfiin^ *rs[<rtiT a ftf^'® c^rt^’h 
ft^ I 

^1«-TCtt^ ^C'5)W f^®t^ ^»1 '-^l^M ^^<!. '5?^Pr^t?[ 

■stpsfli* I «(§tf^'<ff^ sic^rr «rrc5, 'at^lc^ 

vaiT?! ’tt'5-l^ c^rt^ ^■’ic^^r 

I nflt'»Fr^ fiifsiis jRtsit^^t 'iw^i 

( Laboratory ) fsTpli^ I 

Bfs-r ^t?si •ar'ft^ i f-^®t^ 

>1^1:^ srf=it^*’i 's sitPi^ nf%^l 'af'^s « 

1 «i^ ’ipQ^ Pi^ifsi^^ric’i isrfsfgsi 

^rfsrr^c^' ^n^T-tt^ ^I'lt i ^"st^i 

5Ft^J ^r«5rrC3I tt’iPl ^^15 

■ 

’Tt«(t!rc‘r^ tt*(i *i?5ii tw^ tit?fi ■<f'Ttijt«n'^’t*i 

pFiS’t »tf^f51«^tc-1 ^ f^b'^‘t«t^ 






'»rt-6tiTtf¥5 3?n 1 »rt=T 'Q 

( 

'■^’f ^t<JrfW’t*i <sft9 «rr5t^ ^ I 

^ »lt® « f^OTWsTC^?! f^l, 

m 

^fifjf, f^*l, ’Ri ^ m 'Sfffe STfifl 

5Ft<frr«fi'^’t«i •stt? *1^ I • ^5i 


15^8 C«r?5T^ SfJJl 'SftCf I 

srrw c^mf^tT apt^’ I 




Trtrr«IT’SF’t*t 


3Tr«ff?^t‘Tii 'Sin 


jr«t^ 5t"»^f%^^ ^eij w®i <8rffl i 


*ft 1 ^ '£fc^t^?f ^«1 I 

It; '5f* ^tC5i ^‘St*l cif% 

f^u ^n^?T istTjfii^ 1 ^ti:^ si^^n 

TW '2t^'5 «r*tt«^ 'srff^?^ 
srW isc*t »rtf^ I cn^ ^ 

W.'^ ^'85t5, t^T9 ^«li aRil^ ^51 555 

‘2Wi3r ^JttiT 5^C5 I ltf^°“f ■^‘^’TCiTfl 5fC^I 

^ ^^R5^?tC5 ^tr«1^1 ta S^M 



^ <iff« fecsnr 5j»ii 
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*rf^'o 1 
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^ 0 O 


«» 


^0^ 


^Ivob' „ ^oo j, ^(t 

'«f'l^ oqI *Jt^, ’m<, =^’I1, ( Bauxite ) 

( Diaspore ) i£fffs f^»f^ ^5tt:^ iSft^ 

?rt? I 'siSJtsJ ^wtef-s ^^t'l I 

^fw« -nfiRttj) c»f%^ ’It 9^1 *»ttf^ 

fe’^^ntsi ( Cryptogams ), to^'3: 

( Lycopodiums ) ^j#® ^t*fiTl '^'5 

-5(^*1 Tfe ^111^ ^\ I "5^^ «T) 

’ifW Ctf^ t^^ltC^, (71 JTWS ’it^STtri ^fl^SRl 

'wrtc^ I •^f’ll L. Clavatum ^r?i '®t’t 


■ «i)^t L. Chamaecy parissus^ af^'b 
C»f^ '8^ ( Oak ) fTF?t ( Fig ) ( Birch ) 

<7ff«(n5 nhs^i ^ I 
i2(^« ‘2t«rt^ :~ 

^5 «lFt 'Si^ (2t^ tij^r;)?i:sj 

CIPt^l^vB ( Aluminium Chloride ) ( Pota¬ 
ssium ) srtw ^ ^|5C^ 

( Crucible ) ?tfR?rl 'sjf^ (ShtFi I ^*ttr5 

^5? ^*fi^ tSTf-^ 5.8111 ^ I ’TCiT >lr«8 

f 

«i: ^siCJR ( Bunsen ) iSf'ttsfliTS < 2 (^^ ^l^s( | 

(71 (7Pla[ 'SRW <21^^ ^‘^1 5(1 

(71R, <ttfVr^ I «(ii 

’if^sitc*! <rifT:»i f<ci^ CTt^ c*rf<!fr$ ’^t^sm-^tn =il i 

srtCT ^tsftc^i (Trf^c^ ’iks^l iitu/'^t^fcss 

ftjs*< (2tf^ 4^f^?R I lilt ^*1^ K\% 





sf*! ( Impurities ) | 

C’fl'lf ( Iron ), f^f»I'^ ( Silicon ]) 
C>rrf^U>I ( Sodium ) sr?T ^rt![ I fjjfspR 

ia^fsT?R ^51 <* 111 ^, 

fhii *ft3f f^«i ^r?n:?r <£i^ (sr^ 

Cif^tl I « (;^5(»t; 1 ) 

I 


I 

t 

^»rt?R "rtc?<i '«rfc»it55<i 

^.z^, -sW cjfte ^ 

^t5tai ^a^t 

<2n:?it^?( ^^'sfq 'sft?! 

^1 I f^l :5^TtfK f^^CS|<I 'SJ^PI 

'STW^S ^-5, ^?tc»(^ 1^C»R c^t^ ®tsi f^si f% Sll, cn 

^«fi?rtvtT C^Sl < 2 f 5 itel c«tf^'t ?r^l ^1 I 55?! (<1^» 

(2t*tt^ ^5(5? ®t^ 

'sitfk, (a^t ^1 CT 

I ^ W%, ^«1, '5iftf 

■-siti'a^ 5tf^k^ ^q qsft^f qfq^rt <£iVs ^?iq=-iS isz^i^ 

^?[1 ■■s‘1 ^ «(’5 1 “f^f%” ^t?t?i1 

'^q” 'src^f 'j-f-sy mi -^q-ti*!, “'srftf” 

<^91 ■s?.'®i <a^“v z^^, mi “qtt’ '8TC9f ^q mi c^ 1 

qcq cq qqrq q^ laqf qtql 

} "scq _^f?rfq'5 qr^q q1 ^tqq ^Rtfqcqfjq qqff q'^pq 

1%9 f%q qi^ qtqq q^cq 1 cq^q ql ^^tql owfqc^q qti 



I 


____ 

m ^c$ ^tT ’Ffe ^^i:«cf I ^ *11^1 

’^t'»rpFti:^ *tf^*r® ^1 'flt 

(2rar»f ^M?i15iC5t c?\ m '«i® 

^*r® ^^1 ^C'a ’TtOf I 

3?^^ i^Jlt^Jf *tra?l ; 

C*f^ ^.U5 ^5^?? ■5f<i(3J ’^■3’lt« \ ^t^-fl^rt^ 

«(TRt^C^^ >^3^ »t't^3|^ ^Itceit^i^l ^t^3l 

m 

^t?n:^« *feST S31 I <9 8« SJS <51; 

'5it3f5i*i mf{ «rrt^c^^t« *rtm 

^«rfsp^ ®ts^ SPC^ I C^i^, 

«l^5^^ iT5^i1 ^?IST,'^Sf (TT.'Sf^ arfjgv^ ^t^tS 

t^cn wt^?lf ’tc? I ®1’>PT 

f%5i, cj< f<jf 

*lt!:«^ I Iilaf55[ 'SIW^ f^rf'^^ '«Itt^ I 

'JClfCSff f?-qc'5fs[ ( Filtration ), ( Distillation ), 

fltf3hc«t*R, ^ Crystallisation ) ^£|Tx Sublimation ) 

, I JT^«! «ffaRit^ f%f^ (?i >1^ ^^51 

’fiftCaN ^flrTtfesR, C?I >l'<R5r?f Pt^a JT^si 

51J? 'Bitcii 1 CJit^i R»tt»f«i 

»PF»T RR «!tRi:^5T i 

^rfsr^ c^’it ^1%rs ’itR, c^i >iiR^ (Nitiic Acid), 

'2t*Tt^'Q faR 1 *11^’??^ 

I ^t5t?I ^ICa »PF»I Kt^ ’TR5f ‘5^’ 

»itc^rfc’t <2|V® 5 ai:^ CT "BiT^n^l 1%^ wR^ ’it^ 

'®t^t3T TfiT*l «tr31W ’iRsrtC'l^ I 

■^Rrssf 'St'fFi ^ 

^«c5iFt Bi?j '«ig>t3f <rf^?r Rt^^l 

^ I Rc^BJTtf ^<, Ciit^r <si^ «(t^r5 cwf 





"BltCW, ^*1 ’»lt^ '2lc?lt’f (TT '!St^ ?lint^ ^ 5n I 

'wta I '^f^’Rt'i <4^ * '»rtw CT ’rt’)i?r' 

a\ 'S\^^ I c^i nm’-f (ii^t 

'BlT?f'S '5itc^-(7jfg nTTO ‘<1 1 

^4 s -<c*f?r ^T?J«sii cttR^ 'f^ ’^< 

^'1'^? c^^i f^’s^ ■4'5ri§!;i: c«itf?^ 

5|»Tt^»l ^C? ^1 I 

y[C^ Jjcsf^ <sft?i^ <?r*r 'flTv 

6^51 ^sn 1 ’itci «*f 

*(t?rl (7J *r3tf%i:'« ^c?rtc*t^ 120 ^ w oft^ 

fe»r^, 5T^9i^ '«rm^ ofc*f 

ft’fl ^%tf|c«15T I C"^5f cvfc-t Ray- 

mund Lully, Cfrt Arnold Villanovanew «rl'^fwC'« 
Albertus Magncss 21^*1 I '»rBl '’TOff 

5^-f 'iTt>tt?(f^ '5rtC9lt5il1 

^3[f% »rr« I Ji^rnt c®^^>itw ^rrcsi ^^{5 

1 '^^csni '5it^?-t^^ 

Sl’fl ff»l I »T’fI Joel'S, C^lt^ ^PC^J ^ICST^ 5p91 

^?tf^ I Basil Valentine 3{f^^ ( Philo- • 
sopher’s Stone ) f^, 

'k^^ <2t^ 2f'tt^ TC^ST I 'Sl5ft?ft5t^ ’ttfb'SI 

%, <il^^ <lf«C^?l1 C^ 

^ I ( I ) 

I 




'5f5f^<^? »rr5(?( ^*1Bfgy ?t!il * i 

?I^1 ^tcsr. jR?t, sf's? ?rt1^ ?jtf^ «f!t 

r^|%?t I ^t?1^1 ^«JsT ^ 5rr*(i >Rt*ff!T 

■5pt?i?itf|c»R '-ii^’s ^t5®i f^«f9i 5iw?T «rt^^°. m, ^t»i- 

^ ^?rf’v>l1 |lt*(T ^?tf^C»liT I ’I’lni 

CJj^ 5T^^ Ji^rff^ ^ ifZff' ^ ^ ^af 

-'i’?'v iFSf-ii '5rt!?'« 5fC5t]i 

nnN' ^?(t?i'f^: 5^ «W f^'®^, '« iflSR 1 

’TM^‘t'5; 3IW '« ^%«ni 3n:«ff 

SfC^Jf I t£lJJ^ f% c?|tft^ ’^'®t 5 t’t.C«fTiTt« *lt 5 i C^ ^ 

? 5R:«fi cTfJT srt^ -, '5J‘ft^ 

I ff% 'ill ^ 

f^g I 

nat^ m 0^1% 

c^aj 'srsiig '»i!n ■5Pti5?l, «f»t 

^t?rtPij ’ffW cnRr® * 

5It5. CT 'Sl’Rl W 

CiT ’*(1 % 1 ^, ca^ar i 

'?|3? ^1 caps c’l^, (cel!) I <a^i5 c»f^ 

'■^|jT css^ (7T*S 8^rf*T (cell wall ) ^OC I* 

^aR'9 ^1(1*1 '<3^ fI STS I <?^ ^IMTf 5 





^ ( nucleus ) <?ftr^ i 

C^ C^ CT«I 4^ (.m S5t8T ^ f^flF9t>T 
Slt^ I <^1^ 3Rfj5l ^ « JTSl^ft^ #l?[ ’PI’® (?m 

'2ft? ’^> ^ '$t*irt'8 

'ST^ C'2tti:i>t?(Tt^*( ( protoplasm ) w?tlPl Tsrf^^'s i C-Sttli^l- 
?llt€f^lt f® 51*1® •51*v“I I 

>b’8'!f 'Bi; isf'ipj ■tfti:?i C2rfi:^t?fft«i*i 'srtf^'f'® l 

‘2tt^ ■lfll’^'8 C<2(tl^T?!Jt«5*l 'Sltf^yf^ 

© feticinr ^i:«(T i C'Sftt’Si- 

?tJt®Ji '»rait® '8itPi^T^®’t*i * 11 ::^ ^ (.^ 

*ttrti:<il ^6’$® '« 'BI^6'®53?r 5Ft?l*l 1 

’(t^ 3 ^®, « ^fs? ct2m:^?tit®’i I 

il’^ ^f%tf ^<5.^ 35 ^ lilt’s -81^1?^ ^ I 

§oi:?i?i (71914^ C2itc^t?tJt«f’i > 4 ^ C'srtc^ttut^si^ 

»i*s^rt5 ^?1 

®r?T I ^t’itnf^ f^wt?ic«i c^tcfet?tit®’i 5? I 
<rl 'sfcs^ c«fti:^?fit^ =K^ I ^JTPif® 
f,5r 4®i5 CTtfspF C5i\f%® *lftc<ii ’T?t^’?tr,«i 

ntrr< I 

« 

C'2rf(:^?fn«R 1 (?k 5f2i ^35t?ii ^ ®r?i^ 

JIC*!! < 11 :^ ®l8 ^Ui, C£|^'^ ^5T?Filin >1*^ 

«f® c®t^ >c?i, c^'Pt 

'eit-f 8 ^1 fsT’^t*! ®CiT I #1^ ’in’T,. W 

JTS[® ^iwt^ C2m:^?lrt«pi ’Tf's I c®t’i*i ri^ (7 ic*t^ 
C'2tt^:^t?fTt«f5( orfe ^tt9?il m i ®t?i‘i 
‘c?rR^i?iit^ 'SRTtJii ^3n< 'st^t^i fiRw '<?^ 



^*1^ ifiFSf ^^^=1 I 

c«tti5^ (protid) trN’v «j^t^ 

nfft?! ' nf^\ c^sttfSi:® ^t5 \*i . 







i; 



tC^SF 

» 

'i\'> 

•• 

« 

N N 

» • 


„ «-•« 


% 

• ■5 

• 

fS 


■i}^ C'2fti5c®?l siC'<F t albumen ) '2PFt'^ 1 -i)^j5 

Jl-g f®^ »TJ «ipfr?cq, W C^ 

■sit"! ’ft'S^I ^ ^ITtsi^CSIiT, OfTni^ c^t15- 

C'STffS® 1 c2itc^t?frtm*i ’if^^itci ^»T, 

i? ( carbohydrate ), 'a^f^R C^'t^ 

(potassium) (calcium) (manganese) 

( phosphate ) ( sulphate ) I 

C5fti^t?{Tt^*f "SISIT C^tsi ’I’fK sltf^, 

"si^^afei C'srf&lc®^ ’^‘L j • 

c 2tt^^?(it^c*lR <f’Fi -sitwtesFl ^tc»i CT<ii ^il?i, (^ 

I ’tf^ cut^c^ ^^C«T, ’laf ’W'PS 

gc»i^ atf vHy I 

»pni 9it?:5 'si?Kl ’ftre <4i^?ii*i '®i’Tt«iT c*rf^r3 *ff'S?ii nt^ i 
<S.t C4^ »lf^« Stf (7f!\ 

I (2ti?5T^ CTR C'fltc'^tsnt^w 

I c»i^ ^rr^tefR^ 

C^t=l C^t^l ^fC5? ’r??lK i^|5l f’t?!tt^, <il^f5R 



^0 I 

t 

C5rt^?fit^si ■ cfff^ 'srsT^ ?I1 

a 

aRft^ cwf^ I citf^c^ 5IW 

j S(C*(T9 

^ I ( amoeboid ) 

»* 

ClffVc'5 ♦It'S^I I ’It^l it«»ltiT *Tm 
C«fRc^ C‘2(ti;^?dteiCT?? i^-<5?ji«1 5!f5 ^1 I 

catc5f?fTt^^ f^^iT ««ttf^c9r, ^T^tc«f ■ 

56^1, capt«f I^Ttf^ fV| cait^t?irf^OTr 

^ 1 c^tsiKi*t ’iifK ^1 fNl 

^ '«iWm 

I c^sil 

'®*l f^F5 ^«rr5'9 C^, '®*l ’tc« I 

^1 »lfl^ C’f^ 5J^*1 

^itm’1 C'2rtcfet?fit«m 'sfil 'Sim® ’It? I ®tf®® 

•• 

^Bitc?t ^ mm® mmm i ^i^i^ 

«f«Ft5T; m®, mi, <^^1, i cn 

• 

m5(mc^ 

^ I c^t=i f^cn^ cmR^’f 

^u «is I 

. C'2fli:^imt^»i m'S'Siii^®! 4‘t^i:'® '« mi •a?*! 

>1^511 «ft® ^^*1 c<2rtc^?frt^si « fii?ii 

^5f ^fi i 

* 

m ®fl*r ®ft® ci*T '«f^i 3Fmm$ 

W'S ^ I (Tim ^fm mtmttn 

.mfii® ^cm, 'SKft^ mi^ ci*; 



»t^ C5|\f^ ^ 

m 

'5jts?t?r ff% (2rr?r ^ »tc?i 'siitt 

4^1? (7151 I 

m (?i >i?i^ ’(ttK ’«f^->2tt^-C'2ffSt?trt^si 
’ll?, 5I«T5L^ 'Sltl^iT ST^l, ctI 

C'2tt?:fet?frt^’ii ^r^^it'n i «i9i 

’I^'NpI ^fscer, 4^1? c^i*! f^rn^ 

(i)-?(f 2r?|rt?^ ^15 Wtn C^tRC'S ’fts^l C'2ttC^«lt'^5J 

l« 

C^ Sit^ m° C^»I ^f?(?SSfTsf I 

(il^ <719T *ICSfT m C^tt®lt^?T* ^t=T C'ffe ’1TQ?l1 

(SfcR^j •!«) SICS? I C'^-l ’f^I^■•1'^^»l 

’pf?jc:» <?T^(1 Tt?l, CT ^{5 ^U, 

11*55^ I 

’3;i(i?T?I Tsitf^% I #^^1- 

C^5T C<2rtt^?fTt®fC^f^ »lf^ nf^6t«7JT ^t^sf 

Jl»tjcf ^J5i; i2tC^|$iSf 

’ittw c^t «^r. ^<?t*«f'?sf^ ^:q M'*;}^ 

WJ^ I 03^ C-5ItC$t?fTt^C5?^ fem c^-f (?ff^ 

nt«?l I '«I3 '®isr (TTcei'S f^?ri 3f5rf«t« sf^rs ««itt^, 

^c^, CT nt'S^i m ^ I 

i 

'53G5t®fs? C-?ttC^T?nt^ f^ief ■5rt?r'®C5?iT >9 ^27^?*! 

’It:?!, 4^? ^!7 q®?J! 1 4^' C'2tt:^strt«j^ 

c^itc’^tmtsri:^ I « ^■?i •r?t:< 4?F^t:s! 
'sit^rf^ 5151^ c«ft:^?fTrsim C’tt ^t:’5^n 

^ t 

'«lf% fs!5^a ^ 5;^!r5 1B5^5! ^ srfS!^ ^awa 4^ 

CT'^f^as ■5rtc»it5J!l 5pa1 i2f:^i^ ^ar i 

) 

#lfa^ ’t?t«r^ C4ft:^?tjt5f:aa ^*ii§ i ^it*!- 
ca?t «!gi ^ 4^ ’lafaf, «tfa:»i at^^ 





if}^'? asf^^ 'S)=raf ^‘^- 

^f?l1l1 'S I ‘il't C‘2rrc^?llt^t 

I 

« 'SfCS'SS? ’fjftc^f?? SRffi .ii^ *lf|«rl ’^?R’1 I 

^£1^15 (7T»T 5,|?rl ^ I C^Tt 

^^PiS OT^r?? ’Tcsf ^ ’tr?i i ^■^I^;^T?p 

0 ^3=? «f*fr%.'a -Slf^lfo^ J^c?, 

•m'^'f^^ I c gtc^tffrfsic^ « *r?, <p\t 

cnt s^•^ ^c< I c^rc^t?frt^iTf^ ^^c«i 'sifi 

s?1 I >151^ 

c^tT^tfitsfcsfn I 

Bff I 


f^U-4 I 

C.«13|i? '5ft^ ( l-emon grass ) ^Z't I —'iNI <2tPrr*t 
^'\VH C®!^ irfJT W''. ‘2t^^- 

?lc«c!|*i , -ill i2t^ ‘2ic?iT^% ^atfw« c*il 

I '^t^l 'SICWCt -SfiJl <2t^ ^f^5ltc*l 

I ‘2t?:?ltSr3^^l^1 ’itU-SI 

5ii 1 CB^l 'sitsitcff^' c’ftl'Q -at^ *ifii5itc«i 

^lc« ’ttci? I 

fjff^ 1—'em® 5rr<t£!^^; fl’srf*! 

fiff^ 5ii ^pta fsf^ 5ii I ii 

fl'tr*! I '®? fB^ <2^^ ?|c?I ^ 

JTtl 'Sis CffC5^ CSTtC^PiTl 

■St® nR'j® si1 ^R5t| ©-5 feR (2t^® ?fRc® 

nfti? ^tt^ ^tt?--? w.^Ji ^\ I 'sit’itft J?«iT 



I 


^■0 

^ ^2\Uil-»\-^ "Si^P 

^sf <i)^^tc^ ^1\ fsf^ ^s iSt«ft^ 

I "sfl^ ^’it!;?( §!?{ (?}'r5 \ 

C!fC3r 'St'it'^ ctfPt^il ^tf^?:®! 'sii^t^w 

5f5i9f I 

« 

I—SFtcIl t^*f '-fi"^ '»i^'® vi|t 

I ^1%^ • o o^ I 

^Tt^r ^5 1 c^t^t5tc?t, '5i^s(‘^ <4^! 

1 ^ ^ 

^ I '«i^, 

C^t?rti? 3[tJr, '5tf^’?f ffl 5^ I tf^I 

fwi^ ^t^l >IW 1w 1 

?iril5^^ti^?( ff»T I—^tf*i?ii (^cns ?fitl55it^ c^ai?^ >t^ 
'■2f^tST I ’ir^^ ^C^tf^?IT< C5f3J I Cistl^l 

st? a mti&Jit^ ?rf*(, <51 T?i^ 

"'IWT <lf^5lTC'l fsif^i ®ITC^ I 

»lt''l1 <51*11'WT< 

• 

?fTt{5=lt51 ’1T«?11 ^ I anil's '?IT«>!1 3^TT?l1 <^1 

« 

■^'tltl stem's -5^ sjt^ ^iT'S?l1 ’ini I <iiy 5^ Slff? 

^’isitT I ^5iis ‘tf'sf-'l '^fi::^!f<'^-T< 5ir.jfC*f 

■simfts I 

5ti:<® c?!!*! ^i-f-s isf*tt^ I—®rt^1 ^tr.’l 5^ i^uo atsi 
51^11 CtKl S-^CiC^ I ?!■'( ^f^*it^ JJSIT! rji 

’IHM f^lf^-^-s ^?| ^\i\r.-^, C5|tT5| '5;(^'® ^f-.a 

I aFW In ’Ti^ (^itc^Rf siit?i 

<*<'^ <21'^t^ ■^ilffsf VilC^ I C?PtfiI?:‘1^ ilISfC’lT ' 

^<!,f ^ (^t^ '5t^« 5^ I 



^TtC2Tf?^1 1 


a 51^*1 «rtr^, ct c^t^r 

si»tt^ w^cs ^'^si >2t3rt«l f^t^rtc? l 

51^ ^ 'Sf’^fCSI ^1?,tiT ’iri^ ’ttci^ 

^tsf'?^^il ^tc^i -at 5}^ J!t*(t?J*t^: <?H.:^ 

^^j's s ’if.'rtf^^ 3?^ «ttc^ '««Tt^' 's cnc^ 
^ C«T1I?R <S\h ^w-s t^13«! «lt*t 5TH 

«rtc^ I '«?^'ll^ f% Jl^ej 5S5^ ^’rt^'511 C®Tt^ '2tt*l 

f 

®f^I C®rtC^i![ ^'5 ^?ii '^rtc^ 
'slifl fi|5rt^«i ? «t®t5r'$: '5it?ittw^c^ ^<rtf5 

53C5( 3F^3:^ CT i£ll T]-!?®! 5fi^ >!f3Jil!I^ 1 C^l 5l»l1 

«T^f F^f^i c^-ra, c^tji:^ Tf\^ 5i»ri ^iMc* 

^t?:^ ^^53T cull I c^ ^.’•Itfti 

f^35 tfi'^tl'S ('5f<t':. d^i 

51C? ) cat^c^ 'st^ ^lf»II?I, ^St?tc^ 5i»{t?i 

il’^1 ^JTs *ttc^ I C?lt^C^ # ^"^1 

^tf^u ’tt^l ^ c^t^ cwt^ cf cer ^c*i 

’^ci? iSTl ?jt«ri ^t?i'« c^^ c^t^ 

t 

c’pfsrf^^ ^ 3i?r 

fjT^^cTt^n ^ ?5<iij <51^7 c^t^T 

ot'-'s^ I c^ ®5?i C3(^, '*a^ 

Tf^tr^ cwc^i^ ^iti (7m I ^c?i f 

’r5i>i1 c^ f5(aF?[ (R, c^tt^ ’tc’^ 

’TC’fl rn^ri ^ ’tf^t*! 1 c^’t, 

Tira^fl^ ^ f^srr^sr cw«¥l i c^ 

’StW m c^ c^tc^??1 Jift 

*>1^ c*5r«l <1K 

‘^rr? ^t^?!'8 ^ ^ 5?i I * 3R*f: 1 











I 

^ fiJ?’tC*ti? ’tf^’Tt'I ^r^irSC?, 

W\ ?^Ca iSItS ’rtj® 

^if*: *1^: »ib»: ««?R sit*® Rpffl'<t?l ^ ’W? •#5' t^CRTff^® 

(?i^ srt^ (71 ^f® ^ 

vg tf ^ ( s tft«(Pf Jit^itiiM I 

fsj^ ^Sjtff® »lt^® ^tilC?|i^ ^tft® iStlpf®?! JfJT CnUll 

siasrl C^«l I «ift?It^l CSlt*«F ^sitC® 

^(St ‘‘9'^sccnt of 

Man”c^ CsitC^&|^^^|l^)^P llm 4!^ 

'sfc’it’ti #iR(i ^ ^iWy 'j ., 

f^«i j.r«uhl|B||^^ 


• 

TO 





KW- 

3FW 


A* 

f^*l 

fRF>r»t^®t^ 
'Slt«F^t5I J 


55W^R?r 


• '•'"I* ’ • 

^WWfllfwW rffT*f 










■5ir^n>'R:'»r4’r, 'i'r“t^‘2ffl%>T"*i;i '®!tf^ 'sit'^i's 

^-^-T sr^f ^fSTH <*(tf«Fs I TP.r^ « 

I 

?|5! 0\ ?f«|sif^CST ^ c^t^f ^f^ft’f '2tT‘l ^IT^ill '^ft^ 

(Tit a>:tc^ 

c^ ’ijffc^, '5i9f^ c^ <2rn^^ 

■#T^=f 5fq?[f'sitfin:®?:^ tfi^ -sitR?? j5ffI 

5PCTt?ff% ?it« ^-fi^il 5[tsic^ <3^'® I 

"srf'i 1 »rtTH^^ 

?rt?T^ “fft?f ^t^i Wn ctI ^^tf^^l- 

f>f?l1 ^Zb-5^ I 

f^-^s?!:® sr^fftiT :3;5 ?^C‘® ^ 

■^iSI ’|5f ’^.15 I 5Jt^^ ;£l<|5. 

<irc?i^ I =it^^ srtfi^ “5^ cf5[5t ^f^?!i 

-f <5r< 5[t^^c^ ®rf#t?J^ Ji*^< <pf^?;l 

“il Ft^? g^‘U ^'--1^ l” «itf5[ ;g^s'$;^c.s ^J9f<l>« sif? ! 
tV^sii:'® sitiTi CTW’l 

■srff'S I “Let US make man in our 

own image, after our own likeness" uq^s^j '«?(,‘i^ ^it'<iri 

I “God’s offspring are we”— 5 lt<t> 
’ifa®?!*! ^ti:?l!T ’*(CT I ’'I^’iiw^ 5I([;<5^ 

Ws ^ ^?R s^tt, t^'Q C^t^ >(tsiC^ ^'■il Crii 

I ,£it^C^ Cf»l1 ^ ^^^1 

<lTt?tlW I ^<^^11%?? ■<P1^'1''S 

^C®i^ I 

H-ft?:^ sit^H 9ltf^-- ^1 C^.^|, 



-(t^ C®Tt^C^ fJiH'S ?’’ ^^<>11 

f%®r^1 <Fta^. ^^’S^'tt's fe fvSft ft'IT^ "5rr^"< 

Cvf^! *IT^ '-ff^^tCW^fT’ -^W-l 

H 

t>«ttcim ^Ff^tciv) r- 

ft 

Dust thou art, to dust returncst, - 
Was not spoken oj^the soul. 

"'tf^f't^ ^^■?ltC5, 

T5lf?f?I 'Sic’f'sfl, <i:i^--5t« 

J^tfjluct'ss «t‘'i 

STtr^t I c^ 5]!3C^- 

'5lt^ '5lt‘6% fk ? «lf^'5 l2fs!fsr^;' 

C®ltC^'^ fV^’t t^®T, 

Paul Cams “Rise of Man” S— 

When the writer of these lines ( Paul Cams ) was 
- a child, he knew a pleasant • p;ray-haired teacher of a 
country parish school, who used tell the slorv, that 
when he once explained to his children, the first 
Chapter of the Bible, one of the boys, the son of a rich 
farmer, rose and said—''Mr. Teacher, my father says, 
we are descended from the ape.” Our sage old peda¬ 
gogue cut off all further perplexities by saying--‘Tr 
would not bp proper here to discuss the private affairs 
of your family/’ 

>r^a 'Ip 

(71^ *1^ ^1 *itf^iit'Q, 




^ _ __ _ _ .... - ^ _ 

'Sts.lz^ I ^ifw '«rf%’rs 'BiJrsrs 

'3<«ltf^ 'tt?t^ "Sitf^t^l (TT '^'^- 

?rfiTS «t1^1 ^ I '®IT^ f'T^I 

‘ijifi’t ?|*(f^3i"!»|ij;' <2j®t^eT ?it^^ C«i^CS15T, '5r*«t^ 

r ' 

^■’tfl’!t?f ^ cwc??! 1^C"m ^V9 

, « 

3iTs?^j ’yjt !(i«f«ri t 1S<? «r’R ^ 

f-RK ci5^^ #t'i fjf^ ‘iiSR fV ®5t^=nT 

srr^i^ «f9(5( ^f% ^5? ’>?i& 

csrk ’f^T'S ^C?lt^ ■^Wl'if ■5^T’f'$ 

^1^1, ^ ’?i§ ^i^c®ft’i:^rt^it ^^^*1 

5?t5i^ ’?! =f, ?iw ^?it^ I 

>fCiT ^fIwt, ^f«1 S, 5|-R^- 

c^iT^ ^ '«(t^ s -5t?)n*l •Si'^’s c^ 

wtaf f\u^ ^c'?: ?!i1^ Jisr"® ■sifsfTfff ^trr^ 

>215^*1 ^ I 

5?c^ f^r»i ^^1 ^>1^1 5fc^ 

’Ft^ c»rn?p «T®f'^ti:>f *t^ *^5 <2t^t®i «rff^w«, 

sfC'Sil SIW^ C«FtC'l 'Slf^tfC’TiT ^t^ll C^t^*! 1 STf^lC^^ 

®i3lt, JTC3i!|5»f 

I ^sit(;«R ^3?! 'src’wl 'srt^'s ; 

srtsjs^ <5^* 'tr^t 

I . (-^si-f:) 

5 ® m 1 



I 


CJfCiS'fl si -ifoi Tsi^tS C'fd^ 'sjCiT’lf 
^*t2rr*r I ^Sfejj ^?psii <isws -5^ ’iw 

cn fsi^jrar»< '^i%nTf»i^ 

m ^ 

C»fC^^ C®lt^ ??? I fn’t® ■‘ITf^ ■n?3rt5!»T 

'?lt5^ 5ICT (TR ^?iir5 

'■=rtTt^^ I ^'5 '■si^t^iS, ^"5 

^r^"® 5|?rts, »Ti5^c’*f<5 

*t^ f^CSfC"! ’’It^^UsCW I 

W?( C*ft5#f?J ^t?l1 ’K'? I (Jim Sif«^ s;ii 

«tf% 

’ic®, sit9rt»i^ ^ «(f<nii c’piir 

’^rrc^ I ^tf^CBfJ?! 5PC91 ^ I 

i5«(R «rt'^ «i2i sit^ I ^i:«T 

'sitc^t^l s ^?i1 'srt^'t^i '»r®j« 5^1 

’f%?Itcf I 

a c’Kaj '-1^ ^';nrff® ^rf?® -iT^ »I*^^5f^!‘t^ 

^r^<ptc:<jt^ i 

•strstaR, (71 ^53^^ f^tfw srl ^ 

'»RlHtC^ 5(^*1 ^f^C® I ®t^S 

#!f® ’if®r^R c^-car^ JTst^fc^ ^*t eft^l' 

f^tn^ I ai^ FIJI'S 

^ir® ’tt« =11, “1^ ai^"<ti:ii^ ^‘Ss’ia =il i 

^*1 Rc^r^rfF® 5tw, ^:®r^- 

15^ c^aj Jisi'stc^ 5^^5its[ I «f<»prs: ?rt\ 'SRtstc’i 

=12*11 <2fi:^»f ^f^c® fit? I f^?(®: f«F ^ 



'5» 

I c'^c3i?j c^tc«i <«(tf^i?rs, 

>5it<F^c| 'stc’W^^ ’mt^T 

« 

5t^ ^ "STfST^R ^f^tvslf I ^ 

5|^<!:ii‘'&-f^iT 7F%tcf c^, ^ ^tctri 

^'SJ"fP3rf'!.’lf% 

'«T51 5tc^ ntC^, f“f^1 ff^tiT fwn I 

¥^*i %"t^ '5rt?i?ir?F 5^tcw I c*5rc5 
i!ra fc^it '«?r ws 

l^’Pl Of'S^ 

^ ’Tfp^ ft’f-l C?^?rl ^ti!l 1 

C^iii CffC’*f^ C*lt^ (StR'tf^R ^**(■•*1 

I 

"sicsnpt?! jf^sitRs c^, ^ CT ^«i 

^-sp <?ftr^, 5rf'^'5 ^?t, ^?ns?i cTit 

^trs)^ ’tf?i3ft'i ’mi, mi ^ #i^ii, 

' »tm ’tfmit«i's ^ ’itTt I 'siRr®?! «5ii a srt^^ 

*t^ '«iR^ I *351 sPtW'S til 

?r«^j R®! I i5|3i^c^ ^wf fmil 

%tcf5i I ’jai’tm’p "cwr ^^tRs ^ 

* ^®i c^af ^ Rur cfllipc’i !?w *(t^?T 'siMt^ 

*. • 

(SiCWtRo ^R?l1, C^ ’dsN ^^*1 wr^iltf^fflST ^t»RR ’3^?T«1 







"is »tr^ ^WH I 'SJCStT ‘«f5[^ 

’fot^T ^'S?rt?(, 5Wg C'Sf'^ '5f2J ^ (TT“r^ 

^?fl *tf^cw I ^«1 “tc®-!! 'StntSf^ (?l?ff’1 

^?[1 c^fcig-? 

^ 5?1 I 5lt^ 'sr^S 1 -51^9 

^f3[Tf5 4 

fe c?R 5Ti ^ -5if%isi;i 

syl ^fwi, fs(ttc*t ’ll ’ttfesy syl i 

>1^, c^ ^tsr^f <2^^ ^cey «» 

5pci 5fJi»!r®tfl i <2y?f5[^; «rf5rc«f.{ ?(t^ «rf?rl 

f*if^ «?% ^ I f^?r5: 

•trar? ^vsi^ ^'s*f srt^t^ f^'stc’t 

•i 

’Tt^ t ^ ^jToy 

^?ii ^ r ’fjpy f^^c?y^ sitli f^»^i 

jyf^ fsrf^^ ’y’TJ'f f^fsf^ i 

^1*1 syl i^«y, cjy^ ^^1 5irr>T 

^flc« nfR ^\ I ^^5i'3: ^ 51^ ^fjyR 

''iRT ^f^syt®! c^ "sit^ ’tlR I c?i eftr^f«y 

^?f1 ffsy, '12' . 

^ ^ I 

'^^«T 'srWW^ <:«“( nf^sitR &-<-[ 

^^*ft5{ ^ttR^ I ^^*1 ?^»T Rt »y*i« ®«y ^fw "srr^c*! 
^-5^ C’TOiy^ jy^ay f ’ff^R i siJ^R?y (monsoon). 

^ ^sy-sjR-f *it^ ^fiy^ll, si«yjf^^ jyt< 

^ey ^tR jy^i’if^Jitc*! f^^t?y ’ittw i 



»rf*i I 


'69 

*3?^^ ^ CT, JItf^2t*J FtT^ ^sr '«r5T« 

ftllft^%l 5jt«n 5Tt^ ’Jt^ C^, 

'®It^ Sfl^ 3{i5rt?t^ "SlW?! site's fsp^l 

^iT? ??(, ?t^ ■®rciT^ ^?r ’1^'^ 5f!:JT^ 

5^ '«lW^ !!ltJmifsT^3(;?l1 ^m^\S 5f»IC« «ftc^ ^fq?l1, 

^fns ffi^ m I cflt 3iwi5 ^ffljl* ^2fg<? ^ 

I ^f"t nf^pffirs ’^c^r ^t^tcffi ^«fl 9 
<if^jfM f%^ '’fr^*ft 5?r I • 

■BTfsitw^ Ofc-r?r ^ I 'srfq^il # ^t?T?i 

*ff§5 T5l® C^5? ^’{fc?! "Slt^S Wf ®t5l ?^«T 

faf-5^ stS ’Tt?I I 'STWCf^ tff^S I 

#f f ^^9tc«f?l ^<1? (Tit Tfcsr 

5(t«o ^iTR, ^ 5ti:»r 'si'WUR 


I 

afK-T ■siff’lJl ^J!tsif^*l <2tsf^C5T Sft^tl 

’jR^ ?t!:5 csffsRi? <tR s^|s 
^*Tf^ ^ ?tR*ii >21^-1 ^Rc®c& I ^5fc^t ^<, ?(jti5in>f, 
. t^c^R^rfsi, c^fs^rfsi, «£f?t^ 'Sf^siT i c^ 

^«T^3 ‘>iK^ ^R^r® tn ^t^'S R^?i ^=1^, ^^(5^ ^- 

’iiTt«f "sitR?® 5tw =il I Rsf Rsi sitc-jf 

'srft?'t^»l ^n(r®c? j R:? fif^ 'sff® <>iift< 'srtR^'t^ ^R?1, 'siR^^ 
. ^fR^I ^rscf I ^»rt»a 

«P!'g«r 5?R ; vsffR ^frt^ R’SF^rfti '^tfR «(t:f 

ii^tS 'si^^i iff rfcs ^Riil Rtisi;^ 1 




1 

01 ^ *firtV fsfsitsT w ^?ri 

^?j^fjp^srj?JT"»t5 >p!n^ ff^f^ 5iTt®rsf i 

f^Ct^ '<^ C^, ^n ^^^5 •^W.^ ( X Ray ^ 

5Ttq^ 'Hrlwtc^Fti '5r5fi|i’1 >i)^ 'Sltceitsp I C^I f^F^- 

a-9 srfsi^ »i?tc< ^1?, '«rg 

c^?rf*i «rtc^ I f^5r3C9 srfsf cif-^i 

^1951 ?f?[ I . 

«rr^c5 CA c^i ^?rrcf, c^fs^rsfs 

«(’t'53fq s5 rg ^1 1 

st^lTR ( radioactive ) 5fir 

'il^ ^iT C^^^ltsf I 

C^tlRiT -H ’t^Ti:^*! ’IWtC’f^ ntlRt‘tf^5P 

srTJTt^’f I ?rr^ (;?lftaRR<^ 

^Jtc«i I ^Ti 

■atC^JR ^tPT?R f«"t^ ^13 ^t'4 

1% C^ C??f®^tsr -STrceita^ 9 

^rfsi^F '(H^ (2fa^ <lt?I% ■^'ftC’T ^fiT^f%'5 ^5 I 

5f5tr5 Jl"1< 'SflJF^t^ I 

?Tf% o[ ^ 'at^r^ 'srtcsrr^ ^ 99. 

'St^rtc^ 9Tt^, ’tt^l =ltw 'Stfsfs’S 

» 

5rW *r^ (il?!C1T^ ( X Ray ) iTSTfsn I C9 JR^ Wsf. 

’Tf’d^'i ^ tOTt r y yn, ent "ws ’i«?tc<’ 'U^ 

^aitr-afTH 



OS 


f^t^T H«l I 


^5, irt^l lilt '«itc®Tt^ 

'5t?tf^’fc?p c®w I ^ 

f^tl ^Ris lilt^C’l C«W "^*1^ f^l 'SlSifi’1 

f^C»r?[ ^^5)^ 5 ^^C«fJ ^ 5T# 

( negative electric charges ) ^sr ’spsi^ytt -Sf'JtsT I 

^at C^c?fi5«^ tcsT^tiJ ^ (Cath- 

ode rays of Crookes tube ) 'sigai’1 I 

( Electrone ) \ C^ 

lat ifJi=3 tcspFct t®! ’f^5it‘i,'5ii:*t^s i 

^nt^Wl C®*f ’SHil m, i5SRf% 

" • 

nr^ ?it^ '5jf% cw 

5T| I i£lt ?lt»Ji 6t^ ( Positive electric 

charges ) I lilt ^ 

"sif^ CSlf^tPl^ €lgc^C5t 

^1 I 

( atoms') ,'^fftc«r^ ^ 1 

«rt^'Q 'Sf®^ 'Sltc-t HTo^ I * 

f^<?i #f?itci5f, c^ <4^ c^’tti ’:if«f- 

%[ ai^ ^C9T, C^ liiT 

aitc^i^ m 'SitS'Sai I (Tit 

I C’lt ^?Rtt;S ?tc« 

^ I C^?ltiai^ Cait m 

^*rt5|^ f^«2pp^ I 

\ 

^5 c^f^5f?r c? isitcsit^ ^ fifBr aRc^ ^te^ii 
o^, ?iit5i¥l irRr.JT^^^ i t^r* 

arfarRl *lRait*l Rf aft^iaFt^® (Zinc 

sulphide ) aiR^ct i?t^ \ i£l’?C«r ^Jll c^ 



I 


^tsf ®Tr«^ nrs?ti 5jt?i c^rt^T- 

^ (3Ft?rt^® ’It-8^ 5if?i I fs,-?^ 

t’m c^f®iiTw?( fsi^ 

s ^?I1 ’tC'^ I f^gi 151?!^ r.5f ’1Wt< C5ff®?ltsi 

,,.7^^ “nc^, ’I*?! ^<11 ^Ffacsis 5f«irs 

• • 

c^fe9r*[ r3F5i ^ I * 

C^1%?lt^ ??C^ ^Slf'^ra ®rt!:®Tt^^^ I 

uq« 'sPTT'ft^®! ^5®5i a ■^‘51^ m ’l^^siT'l C^r®?(tsf 
"t^ 5tf5C« S^^tS 

s ^ 

f^?f c^i c^t^ f^^'f 

5trt^i c<Tfeirtr!i?r 5i^23t°ci?f ^s»r ’ff^«i 

^t?i c^fe¥tCT[^ 

A^ •» N 

c^ H2[9jftf%Pft’t ^st^iT '5t?i 

'2i^t^ :— 

(2t9f5i I—^g.JTt^tC^fl C«tR^t<T ( microscopic 

slide ) 3t?t 1 Jrr«fr?l‘t^: C*f® ^ ’sfsi’Sl f^f"tl '51’^- 

C3f^ ?Jlt^ ( object glass ) ^5fft^«t TO JTt^t^^IT 
CW%5 ?? I 

I—^^tc^ (Sfl?! 9^ <xi<j5i& sr?i sfH:^ | (7ft sfc«i?f <5^ 

5^t^lt^ttv5 v2ffii^ ^ sfTc^p, ^ttt^ '®r^T<- 
*15^ t ’?5T.5f vtC'S^ cat^it^tvB'fl 

filtlTF- I c£it SfVQ C’T C^t^f 

^tci sf^l ’tt^l ’t^ 

^1% c^t^ 'sitcsitf^'s ^?f I "SfSfi 'srf:^, ’ift- 




* I 


I 


cw ( lenses ) ^1 <!rtC^ 1 

4 

'SI’I^ S{C 5 f 'Sft^l J jq<j* i 2 f<!(C*lt^ 

SIC^IT I C®!**! s^»i|6:5^s ^ sk ^. 

i2t«f5[ ^cei «2tt^ 

C^Tltsi If'^9 ft? Jf'fiJRt’tPIt^ 


( ; ( ^ ) C?!’*! ; 

(‘4 j ( ?.) C?fe?t51 51- 

w ‘t'S '« 5 I 


^at? 1—^ ! 

■5JC«ff C\ ^^tr-5 C?f5?T*l STCei? 

C'2ITf«f^ I 

r"^9tItf?C^?t'4 ?Tfe^ Cij^ ^si i ^ ftf^JJl C? Ot^ ?T? 

sfl iic351 'fff^c^ (Tff^r^ '2i'«nrs( 

^ W? fstfsi^ ^T®1 ^f^vs I ^PT 5^ 

csfeitw? Of1^?t? ^«.i ’tpii -sTf^ 

C?, ^’(PirS' Zinc sulphide m ’l^tC'5 'sitcsit?' '$t5l 

''sw'tt?. ^TtPitf 5t^«i 'srfPrtRr® ’fc^ i (2i«fpi 

’i?<im*Th? *ltR5l ^PrtR^ 





( ff$t? '2f^t? i) 













^C8!s, “^^1 '«itt®itf^« '*rn:5p 

«rtC5Tt^ '5f?«l ^f^CS ’^tI:i^ f^| BfJRT 

(ii^t ’ic?! ’i^ '5rrc«it’i5 ^“Ws 
^»i, ^ C?lf®^-N fiTJ^lTJP I 

fifiifsr jft^ c?f^^ ^^#T, ^fl’^'i 
JTf^lOT *'«ti:^ '«i5fT ‘^'ft^if c«f%^ ??i, c>f^?iii:'^ '«i9[%^«i 5ia 

Cf^j ^T?I I ^C3 

5T<n{& ^?i1 (TT’^T afeltST ?*!ciRl - 

ctt^ 5rr^c^ I 

c^i'^fiSc^F ^ c?<in I 

«tc*t ^fii^ C«ff^, ^T«T 
^R5?1 f^< w^ c»f^ I 

%^<!, ^ ^ 1 

^WU sitcT m(w\^ 

f>I. fe-, fe. I 

^t'®^ s> C3i;t>J '^ttr-Sf "iV^^o ^ '5lC^-< ?<1 

5IC53f 5Tt«l wtil m '5tf‘1 ^C^JT I ’tsf'ii 
^?i:aR 5rf®1 'sjt^ f ?i JitcJT?f ff« 

^ar JTC^ttf?! 

55 cssrt^ ® 5 ic 5»&$ c'ltii^f^ 'sfT^icii I ^“t*t?:<'< ^^f®- 

(?it s ^f?i®n?! ^'fe 

I ’Tsfil^t®'^ ’IS ’(t^S5nr51 

^ffw^ >)STtiss f^®TJt^® srf® sssafsr sst7:®i 

^S5? I f^®Ts sttc'^t’^^rc'^ 3i:^5®iT®i Jisriw »j^5ists 

«2f®TtS^s? ^5S5f I ^t®l yffSt’t 

■ 

‘•a^fWSF ^ <Ji.f^^t®tS 5f^ 'Sltw^ I 



f 

4 


'Sb- H*l 1 

BTfiT 5)1^ ^'Sl 

ffC^iJT I C^ltC’t (Sit*!^!!’! I 

^t^rs 3it^tp»tirtS 5I*?rsi JT^t^T I 

^!i;ai:?i ^«T ^trr?( i fw\ ‘ii^Tt^it^ 'SfT^it 

' # 

5rtf5r5IC^'< s ’IT^^tteif?! m’ 

4lt5*1^ '-2lt«tt^^ f"f^1 5<I I ’IC^^ 

*ft^ C^ S[?t*tC?I^ ^^tCST, fsfff I 

<2fsrsif^?f^ cw 5i^t*fcii^ nfs c^?t*ff^ f^>fsrfs? i 

^iTEg21'src?'|, CSfi sit^^I 55^ 

c’^t^, '5r?tw <^1^? 

^tttf*[ ^f^lt’f ^%'5 ^t^fl 

^fiR# 5{C^»6® C’Tt^ '®t^K^ C^?ir^ 

^i:®T cffjf I ^tc?CT^j 

tfsi I f^'Sf?IC!r <£IC^C»t?( 

^jb-s^ 5[tcn c^?(t?f ^tcs'^ I 

Jm:?C^ ’l^, ?l?t-t? 

qsjcs{^^t«T 1^c®1 ’Itc^si s?t^ I ?p^’tq«-. 

5f«| 5»tS| (Tjj^ I 'tl? ififsfts? 

^6?®t fsiCafiT ^iF®tt^r, f^fsT 'SfC^n 

I 

^ «fsi^ JffI® I 

«?(t^ ^b-8S I 

<li:?}, ^<fl 5.lr®, ^fk(%\ f^*5_ 

'?fi:^*f ^c^5f I ^1? jftcJR is^'n 



5ic5^gt «TT^ I ^ • '3^5 

• - ._ _ , . . 

r,»T% 5I3TC?t C?TrjTC''5f% I 

Mf^i ^t^S il?P 

ipC^Bf ^f<IC^JT ; CJlt ilSTC?! ‘?.^‘®TfsJ^ »IK^ 

®far, #fft^ >2f5f« S ■'IT^Jqt 5^?i1 

I 'il<! <? SfiN ■5{? 

v2|5ft^ ■^Ff^®l*| ’if?;^,. f®f^ 

C*)*! -IK?? JfSII^ 

i2ftf 1%^ ?ft ^$Itf??f %K^T -^ft-ST-l Wijm 

!?fC^T^^ I '®'!>^?I CTf^'<PTt^ ^C«1C5i^ c^^?l ?It'5 ’^19’:?^ 

i2K?{t®!^?r »itiT( f-i’^1 r,vf g^i ?^-5 

Jlt^K^T ’ift^ ■^#■5 I ^K^5' iT5l^t^5l^t*R 

cisffef^ csif^^Tt^ «l?:^*l 

(il^ ^5,JT?f .C^fjTC^f^ csm 

f5r.q5i I c-tc^ '5i5pt'f 5;^c^c^ c#f^ 1^1=1? 

siw, .^'®i'S 

^cisT I ^tl^C^I. >15ir.?l?| ^si^l?!!?! 

JlK5'=5C^ *IKg 

C5^ ^5K^t< ^r^C«1S( I (Tlf5«PTf«1 

^?K^-r ■sitcw-t i 

C3if®^rt^ ^c«icsr ^,?f, ^na »f. '^uff , 

5rtc>i 5!^?Pt^s[5t»ni *ft5 ^b-**** v ■■®i^ 

^?t?f ^ ^ 51?,*! I 

'iVts ^'^rs "iv^o ^5 

flifil l£iS\. 45[. t£!JT. ■^tt’ft^f I f®f^ ®ar$T 

fa?i^t3r I ■5i*fiT’i^ 

>♦ 



8o I 

^fiics^, r.T\^ 5T^c?j '«fNt?r 

♦‘ i ’ 

I c?f^^ ^'3r5f*t • 

C^irf^i^fW^ ’if^B^Il <£if[X 

s% 

Sfg •^t®tf?’IC#, 5f?f ^rtr5(e|t^, 

f 

yQ^’s f^ f^a ^•^c»ta ’?rsT .sfa fsf^r^l 

I fff^l ^51 ^t?l 'Sitfta 

ftR ?t'T- 

9t«TC'«15 5*^?^ ’ijsf Ji'sGFf^ 5^|5 sT (Sfa I 

^tisfc^wa '2fC'5t?r f^fc^ i 

I <21’^ ^5b:^ Kst^rs 

f^c5R I ^^t?r ^#5? 

^pfacar:?: • ^•11’tc‘t^ JiaTTc?!^- i 

fsi^ 5f?PPtC^?l '®r<IPt^ 'Si^^ t^^TI C5t%^ 

« 

^Vs ^ ^ Ctf%1 ^ 

>npFt?ic^ ^<!.’>^*t1<!. '^t^ ^fi?c?i5^ I ^t?i 

y^ai, ^5tS5t?r, 3Fi?f5jstijc^ 6^ Tt^?^?f ?rtfif ?itf^ >stt f^s?r»i1 
®rff‘5tc*i»^^ ‘2tr$r^ isfcsT?! 

C^^*ti!! C*f«t1 '®si1 I 

'»)tis§t^cT Ji?i'?Pt?f "si-h^ ?pf^?rl c»pfqt«ik I 

() I 




^tC5If5|! 1 


8':^ 


( rhf)to ^rapin’ ) 

^ST,®’Fi:§T5|t#J f'W ^<!1 5It?C? ^!K<, ■-q!li’’[ <5f»HT5 

I STl rij, ■'SJC’fS 5pT.^|5(t#t 

^r^trcs: 'fit 5i-.iff, f<fif«i 11 jjfw 

“si's'f ill rt 

fn-s. r^fj i 

’Fr&r5tt’Ft^ tr^ST^T f^lf^O S'riisT ^1 
'-‘?f^Tf*ls ^'tu^ ill ; sf'I^Tr.T r.JT >1^r,?5i 'Slfftltljili ’ItCil I 

5Fi:i5t5tT^?I 5f»fR ^’^Twtil ^rrcilill ( Camera ) i 
( size ) f»f’^-t'?t^ S ^’^<1 fil'ofl j CW f fif- 

C?f^ ( half i)lalc ) Tlfts, csfSi^l C?f& (quarter plate) 

JTt^^ ?i5i:?|ji 1 ^p\ -, 

"^wnitw c?t^ 

(enlarge ) 4!:5l'<t 

fe:? s nt?f1 m i ^Tfr,?{?ii ^tc* 

9 

C?l^ ^ ’ttci I fiSl 

s^^lTCF • '®'S1CS(T ^t'S ( hand ) i '-^t ^TfiTl^i 

rfc& j(f%^ c^T^ii c^Ttit- 

^tf( r.^'^ 1 '5131 iPTtC3i?it’:^ i|fy^TR5i«)1 gifs 

(staiifl) I ^5 t^.s -sifjt^ff*! 

cil^ 1 ^Tt''9 ^TTi:5l5ll I ^51 

^WTit “^TS^il ’Its I S^TTC^l’nr® 'Sltst ^Itf^l 

ctitf *5^s1 I ’Ptlwsts ’Cs^ C¥t’F't’t 

( focus ) Tfscn ifs ill ‘ ’1'f^t‘S sfCS ^t®ts flic’ll 



65 f^StVI I 
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S 

JifSr?? ( sliuttcr ) I * C^ti{ 

& 1 < ^'SvrffS? »f5l ’fT^'Qra I view fmiler ) OtRc's 

^Tt?:^r?)tC5, ■<r-ir!;5i<i1 ¥tc^'«9 ^ 

c^l ’I'ft’l "SITf:^ ®TrT!^ Wl^irtyp 5 ^ ?fl ; .'j fjjs^ t^t.T 
^f5(^ 5^ «rtr.^ I ^TC^ft int 

b ‘ ' 

■515J iSf^Pt^ ^9 ¥>*1 r.5FT«^i;Jl ^^1 CT S'® 

’(tc<ft’t ^'st »rn:^F i *115 'St^fa 

^fCf ^ ■£ a r.¥r=ft?:»l I 

f^?f ^t'9 ^Ti:^?i 1 i 2 it?i git 9 5piTr.s:i!iT9 1 ^itc?!- 

^t^ 'Wr® Ttf'^'s '511^9 aftr,y fi^rouncl glass) 

$9 s ^ ^irc^isif^ f:?!/:?!! ( bellow ) ^r;5t?9l ^srftin 

wf%?l C^t^Ftn I ''Jl ^nrlcsi^t^ 'il^F 

1%51 f^, *tt5 '51 Trfit I "st'Bt'atf^ 

■<f-f99T?l (?lT:5it^*s»iTf ft'&l '-4^ -sitfiir.?! ^ 

c’pt^t*! sTGitsf^ ‘ 5 ^ si11 

1 ^«i«i (film) g TO:t?i *!t9 I f«f 9 ti;-?iTi: 95 s fj-^iii 
^1 's F^tsi I ^'itn 5t^T9, ^rt'S ^^ncsr^l ; ^5t?i 

c»t*n fs?^t?it«f5i I 

f5#R felH (stand ).| 

git'sIS ■!‘3^ ?'99l 5IOrt«R, C^si 5l1 ^jl’f I 'SfT'.W^ 

■w ^ji^^5 (?iM »r^ 'si555it?i ■ f?Pi ^FTic^iwi 

«ttc^ I TISI^ 5f5f51 c«rf»l91 s\ g?ii I esfS 

^ifcjwr^ m ensc?? FftV^r^ tf^?ii -s 

^ «lt9 S^ 55 | 

FW 2IC9t^JI ; 9tFtr5 ifFC^ C^ft^ll 'S ^F91 9tll 5f^iT 
llt'«^ ^t*I I gif 9 f95^ ^tll^ #1^ ^C5t 

^ ?51 <1 (Sr^ %’I C9, 





• 5|T®'(5 mj^n? r.bK^I^ >T^C^ C?f*1?l1 

^1 I 8m a?f r,5)v(tcil ^TTCTi^l "'f^t^^ll 

fjfi:^ 55 ?r5’rf^i 55 ; ^--msi^i 555 1 

5»rr'^m5 <)ff'5w ^t<rtt-5t5 >i^t 

5^11 «rrC5^ iTI I „^Tr9 >2f5 3555 «TfQf5 ^1% <1><r5'5l «MlSi<! 

5>1T.^T5 5f5’rf5 5ts flf^l '^ll fwrfff, ^fw: gTI 3 ilC^, «T51 5FW 
8TfS .?1t5 «5 5^51 < itp ^t^^iTtl ■1T'15 M ’r-«l 5T5, 

C55r« 8TTcy5 ’it?:5'j f-Ttsfl «r^i ^rfii’i'l, 5l T>^5ifr:ii ar.»U'5iiiiti'5i''-i 

'<t-f<(5t5 S'IT5>1 1 8IK9 ^Ilt5'5l 

fbii 5r® f<Ki f^Tf^lT 515515 4f5r,^ 

i(.H< I 

-21551 ; 55mJI5l—04151^15 Cttb' 51551 1 ^51:5 C?l 

'214r5 4T1C5f<i1 55ftHl C4t4TC5 «iTC4 ^T515 [<55*1 
5^'^ I 55TC^ 5,tf6 fe^5Fr^'Qf5 517:4 i '54lftc^ 551 ^(?1 
■51§)f&i:^ 51“f«1i:4 Cf75H I 4Tr;:sii?f:l 5lC“t 5'37t& «11f.4 1 
5^1 fl4 C^l'S 41ir.5?IT!l 4f®r 4^4 | r.415 r.4f5 4TT!:5JltC* 

•5frtQ m!;55 ^5C4 5^, *151 rMmi C?f&' 4't-5C515t (c.\- 

]josc) 4f^rs 55 I •?t-9 4111:511115 ■-£1^ 544 >214tC55'* 5t5fe 4f<11li 
st^'5 (slide ) ’111.4 I ^£i5ic^ sm?fS 4n7:5r5r5 fo'iH 
55tt51 r^fCT® 5’5 I ^»15 55? ■4%415 5C5 i dark ruom ) 4r5i:4 
55 I 5tf5C'5 4155 f5"£5 ^5l 4f«1i:4t I Cfl^ ’»;f54r5 ^IC^; 
4ltPlnT5 51^513f4 'SrlCf 4f5l o 5T5C5 ^ifflCT 5?C5 I 

45’nt4 C.t(^ ^i44niS7 5 5l'4 35151 ®lf^'^1<l 5?® 5144 
4m5ii)i!i -£i4i$ (fi? f*f’ii SI"??! 'ift’5ii 4?(i ’111:4 I 5ni:« 

414 441-^ 44i1 41 !:f I ■ 'i)45|r.4t^ C.-^^ ''^ltV4 4f44r4 ■Sf-S? 

»151 5T1Q 4TlC5|4rrF 4it4S i£!4t6 ®nC4 I -£1^ C4tVJ 

4m5!i1f4 fmn 411:4 j iJTjt C4151&1^ 41 f’l^JI f«i44T<t 
'«T?1 441 ’1114 I 'Sl^lftm Ct^ *3tf^i:3$ 5?I S 
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»f?l fw^il ■& ct(^ ^fuca 5JI I c?rt^ 

■» « V 

vt<F5tiJ |5|'gTtC^filiI(^ ( IiisUintancoiis ) 2 ^'^*\- 

(Time exposure) C^fS?!!'^ "sitC^ ; 'Sia'tS) 

W<T^I 5[trf?F -1' 

®i?lT3pf*I ( cliaplira.ym ) tsTtfjf ?f?[ I C?fCei <]T 

^Tfcsi^^i 5nEt’?9l, 

^ f 

’ff^srf'l 5f=^ 51T^-9 W7[ '2ff5?^fir5 I 

fv.i 55f,>t I f^-#t*( 9 ■•«r-TT?:^^t< 

c^'^F^r ■si^ ^vriTyr^s 

‘•V 

■«f-1f1 m I C^t^'t^T SfS/ w.-f ^ ■«ITC^ 1 

sr^l ‘^rra >l*^5^?f fSi:3 ■«», *1, 

k, ?o fv^s ?(ffTi cm] cnf’irs ’•It2^(1 ^Ft?I j 

c^\t 2 JFT12 fsifiFM CW-tW\^ ■‘It^ I C<f'T»> C<>t^ 



siT(?tjTr^iT ^r9 ^msi^fi I 

‘■‘pnw^fc® «j <f, » r?^ ^TOi 

5iT?r®si cft^ ewt^ c^'!^ «irc?F, 7\^ti 



















t5'ij I 



'5, 4, S' f^ut C?-t'<r-T>I 5?! I ii?' 

^t'9 siJt’rrff^i) ^-TtlsiVfr i /i? j\^e\ 

^ItPI<)T!:^ ‘2cnit •5ir^^Tt’?ll ^['1 ; W'f'iri JTSi'I 

'ilt Ciff«a1 ! iHf^frfsrJT ^TiT!!<lf<l 'sifti^.ft*!?' 

0 


■siSf t\\V-B { cl.irk slide ) ; 

w 

■SfCiKP 3T5i't ■ST’f r»"5<T 

fitTll Wf^ ^f«^Tri; I 


-5it<9 'J\-^ ^t-S WCT<!|1 ^rr,5 1 fvr’il 41^ 

4f4r* 5^ I 4ti?l ^T-SiSf 57^f;n siCijT »JTC4 t 

.2|^t4 '^Tfcsi^ncs f4?:i??( r,4e1t^C’i'NI flT?I, "5'5sf^ sirij^i;! 

\ r 


'5IKF I ?fc^i^ 5ji ^=1 c'iMi ’ll?! I 

?tci; ^ Wk«1 '4^(6 44is 4-^1 -SITCJT 

•3 ■'ii'i^isf^ ^[?i 1 •5t^?:?( ^m-l hisi r.-i‘n i 

0 I 

7ii?r5f4d?? ?ft3 ?Tr?:s ’11^^14 4711 ’iiirs 

’frc<i I ^|iT f4c»fc< ■5iM4'!f'=i sff^gi c?t$ 44f>!cnr5i *?i i 

r.4 r.-^-C^ 4tr,T 41^1311 44'>ir,’'if5r 44l ; r,4SliJl .4TfW4l 

V 

m 1 W^Jil f-ir/m 444‘14 c>l, 4tr6 4f?:5l?ll'?ITf’f'11 \>U 
6tc5=f 4»r5R i c^C4?;94 C4^ Jifm’ftsf c*rsirl 4 ^. 

«T51 5??:^ 4m*r4i 4ttT;4 1 94rtC5i?iTr.« I r.JTC4c 94 e 

il4^C’ttsrr4 ; f4^ f4 ^4Ti:4 f^r.S 

N ^ 


^T51 ^it*T 45^f:4 -ii>t stfilCT ^>r<\ 5ir5?:41 ^r?r4i 4*^4 

•N 

4T4flC4 3'f?'f4'l c?! f4-‘It5?1 1^4 4f<f?l fe-Sfr^ 

47ji 4f4C5T *■[!! 4lr,^fsr| I 4]rc=i4l '<114 i>I?:-$ C®i’.4 
47:44 ^<14 Fff<1«f1 4r44l '57^14 ^14 44' «r44l M}4 6^15414 ffS! 
44i 4f44l ^r5f4 r,4^ll’4«l 'i:i4s>lj:’lT5^t4 r.tf54l 4r4 I ■*r57:^^j 

4f4C«1S ^t9 4:Tr?;5i4f4 ^;:44’4-'l 4f4'l1 44f^i;''1T5rf4 CH 541 

^454 I 4Tf?[irf5r4 4Jt7:5I4fC» il^^4C’’It^r4 f4‘4T4 H- "^4=^' 





84> 

( ball & tube ) »tT'eT«( ®ltC^ I* 

5f6^t6<l S 5?r I 9 -ii^C’lTSft^f 

«?i f-it?;?p 5Tl I 

^TTCsi^l ^f^C's 'sTfl 

«rtf»i?l1 <?IS=J1 'Sfc^itsiJT, cttf^r^ll f'W '^1^1 I 



. '^TfCMl I 

ttf\ ^IT'Q ^TfCSl^fl 5i^ ^'^1 ^t?I 9 C?f^ 

^tcsr^ '-Trisn I 

Jift®;—VIR1 'jf^r'i'i^ *sj ^Tn:=mi 

5rf<i I ?r9rl 8j-X'^| t;, ?:, ir|xte|- h-, '(tir 

«r5' c^TtiT§t<( C?(^, 

C?f^, Cti^ 5)t’l f^JltC^ ''Iftw 

cwi 'ioxvt: 'i»x'i^ t: ■'SI?f5 1 

r.?FT^T>T—f 'g?ff5?l1 C^C^ll JTff6-£ 

c®!**! sit's« aril ?c?r f^1 ^rtf^^l 









* 

5It^S SfTfWr ^.Vf'-Jl (?-t«P1>1 

-a^Ts 'i*<i; rn fSl'-'-M^ sl-i ii<p>j r.-^irs^xs i»i i 

•s •» K \ 

’tr.i)! 5^f!«Tre^f51<itT[ 5)1 Jfss] .fi^r)^;'.,(5v|-i) f(f^|<j 

V W » S, 

■sit?:^ I 

o 

■5ft^'«at>T—5fTt';si^(5t ''"(-f-fj.fwciT. »|3=ii ^ib ■?it':s ; 

5f< 55 I 

f%^5pf5 9tvr—^f-i r,®t7 ^TrCT?ii<, V,5 5^5] sit's 

551 «tf5tf;;i 9|t^<f I ist'i 5T5l %U, r.?tc$ 

®T51 rfifMri ^^1851 5t5 1 r;5 iFTt-CT'<T5 ''?tl^9tff5 irtt ; 
51 ■siT'^Tf^ CT-T^-R ^f5 55. •stSK-S 55l 

5Ti:¥ tr^fTtf'? ttf55i 55 1 55 55 

^5515 55, ^5?5^5l 5=FfR5t5 ^’!5 strs CVT’fl 5T5, 

f;5tsn riVtfsrr.'* 55 I 

*If^f5 rRi:R5 9/f?l5l 5t5, ^5 -Slfs- 

5^51 CJIt.'g ^r;s c?!l^5 5f*iI5 f^5l 55 I 

f^’^l ^‘-TRi ’ifq^l 9. C1tCw5 'sitcstt^^ 

5^51 5?:«sn 

®tt ctt'^—a'<P “^fft'^l 'SRSl ^C«T ’Rf^5l 

—4 

5ftr,55 55^ flt?rt55l 1^51^ '®r5t5 '^’*15 f>1^®T5 ^It?:- 
fji9i®t5 f:3rrsrtt® .?[Tf® G’tfvi^p ’twr^f 

5p5l 9111:5^ ; '45’. st^.T 5r5t5f^‘'*- f^5l 55 sTSi 

I 

C6tC9| CW’fl 5t5 ^ (.^»^"\ fclcvclDp) JistRJIST (R'f Cfff'-'ir.^S 

nt95l 5r5 I rifr^rc® 5f55r1 5?:‘f5 I 

n -sprCB^ ‘^1^5?:^ iTR5f ’ttrtr45 '^’15 

> '• "s 

5t»rf5fjlR’ ^?t^1 R'51 9ttt55 I ^5t!:® ® T5'C?tT’tf-1 
55m ?5 ^5; trtc® ?:f5 ^ci I ?f<5l -at C5, 5-51 «ir®5l 

®T^ 5?^ 5f '5)5*s ^1 9/5 5W I 



8^ ?*T*I I 

• t 

i 

grt's—sft^^ fjrf^s f^*ff i ’ 



Irt^Q 1 


C«ts^l ?l«n I, i, yV, if, iTT. T^v OT^'9 I 
i&t^S( —^’('l ') ^1 

^ ^ ^ w 

'51^*1. (a^cnteft^ i 

?^t'Q ^Tt^^?irc» iSr.^ ’tt*f sic^ti 

^51 f?c^ I 

^t^?tt^—fV^l *[t^^ ’I's I 
^ iitPfirs I ^5i ?r:f?i^i fwnsT, siw, 

'sitwt isfi:^"! ^f^c'® ’ifcij ^11 (£i^Jic9(t«t?J ^itw- 

i^TC« cilspSTrs ^ 

^c»i 'siTc^iT^ ^f'ii ■‘itc’t I «t?tsr fifc^ 

^ 1 

^ ?Itt® felts 5^1 ; 'il^' C^T5? C^t^ 

* ^t?i 3^9 I (iaisH:) 

»ita t^w I 



^#9^:—^siTfw?l7:5P C5?1 ‘<Pt'^ci: j-th (A ■■i\'^ 

5l»t1 'Ttc^ I f’^r<(1 itu> -fo* 11 

b •» c?r& c®f& waTc^ 

^TC5 ^C^!5[ 5IW f55l ’irt^.l '^S ®?lT*frj?| &'?! 1vr<fTci^ 

1 

Wl, C?T5 ® 

T<tt?I1 C¥q1 -sf^l I 'ils S<1 ^-f^Cs ^Tf^, 

■sT5l r.^Bf-Tt «?ir^ ‘<r-fs^ll 

^tlG^n C¥f^R^ 9^C't 

■^TC^ I '-3$ ’“Rl f:<r-«Tfjist csR ^(f«(?i1 ^^1 £1^ ^ifff 

^^11 C^C^irf’^H CsT.^ f5^ft?f1 '4‘1’^ tff^'?! 'Xl^fK?.^ ^ff5<?l1 *J-fr.^^ 
«fcei^ f^^i, ®it?ii srrsJii 0 

nisell C^f5 CsSl m. 5?*!T< T5lf*C^t?-f 

\'^ '51 ?f5 TTf?! 1 Vf*t fftSI '<^[<511 ^f<»rs 

I 5111 >5ft?l ■«f5TI C^PtJI 5|3n:^ ?Pt5i'5ti[ 5l1, '4^*^ ’flWTI 

¥5^5 m c?ti:'‘^ i^’s, c^i'H 5?1 1 . Tt^si 'ir^iit^ 

15(^ 11^¥R I cwa^t^ '9 ‘ifcttl 

I c’l ^«n ^f®nrl oi «?ii 

^T»>f 

*51'f3Ff5 '5IR ’J^C’1’^1 ■SIC^T'^" "SfSirfC^ I I 

Calcutta Gazette, January 13,1909.) 

I 

I—<2iw:l ^Rl 

TO "ft’fi's ^1 

I'sJR 3^ 5T^®t l^^’TRR &•? ’li5t1 



1 


f 

I '«rWCVriT (?Tt“f ^5»l =l1 ?tc9TS, *I^C‘’l 

ffrt« ’itciT I 

1—csit%iT c^ c^t^t'Q^r, c^wsf, 

?rtTWiT ‘2fff^ *WC^ a^OTT 

<81^^ »fl% '«rrfwbf I r^^c*i 

c^’Tftsf^ *fm«i ^c?r 1 F5, 

1^ «rr^ Q ^ 1 si‘ff|;T, c^iTO 

( fused ) C^l%?it5I CTll’^t^C^S *ff^^ ( action ) s(C«)j 

Wfsic*!, tsf'ifc’i c’ftsit^ «rr?i«i I 

'«rtf^^t^^ JT^?I ^-5^ ^«1 5?1^, f%fs? 

JI<IS5T 'srfmafR^ f^1 ^TS1 ^ 511, 

'®lt^»I ^t#i I—'sit^’T ’^tit 5{tiit'2W^ ^’fl ^*Tf51 ^ 1 

¥?it^ f^®t5i5r»tii '«rtc®nf&^ I 

^ f%5i sTHT^’i nlHi i 

asi’ttfli? <21^ c^t^ 'srtf^^'m ^f^?ii- 

C§=i ; C^’SI 51FT*tW "’^ft’i" ^ta?tt^ I fsfjt 

^51:^ wt^ 

>J*W I 

^ic-s^ ;rftc^^ti:^5i i—■sns'® 

; ^35fr<F -iiwrfiinl ^c’f ?|5t?:% 

csh ^^1 ^3?ts f^«p9t i 


f^SSflJi :—'^8!r, (?rfKT^ 5I^8ft*( f^csjs^l 

Jfl^T <il^ if^ C^? ^>StF ^tFtCtnr 5?!^^ 

f^fltC^5? I 




Lakbhmibilas 








f^Se-R vrf«l I 


^ I ] I [ ^v’fH I 


I 

Dcr Parktische isi^flR *(51 Mr5l ^ ^*ttn( 
■O*! ^ C*l^ *(t5W 

«*(f%?f% <tS tfirt-StiT^ ^ I 

^ m *151 m ; ^ »lt5tC«II 

'*wf^ ^«i ’n:*o^ ’i**(rtsc*(^ '®*i ’f*t ^ *it^ i 

fea( *Ft^i «2Mt^ *tt^t ^ I 

^IClOT *1t5i5 JPF >T*P ^»(*F C*I^ w 

jpjff I c*i^ *116^ ?*ic^ > •»» ’'(^ 

aift fttg I ^s*i ’JC’fT ^ 

iil^[?tcf I ^tsfi *itc^ I 

!»15 "Sttc^ A®» ^ ^’* 

»T^*oi t»if^ ffpitc^ I »i?*ni 

>Tt^ j | R< (tC I > 'sf^ ^ c^ 

f^ ?rtplw ’WWK '*II^R'» '«*l ’W 

*|lf^ *rc^ I *(*|1 8X88»>1«|| 












fk^T ^(tS'O <3^ »pC®IC^ 5 a C^:? ?rtt^ '0*1 

^ ’tfc^ I C^5T 5l1 C*f«t1 <9,ft,8,0 c^ 

88 tflfT Ijf^^ ’««! CT '9*1 ^5T 88 5|C^ ; 

^>3^, ^1<», ^'598 I <1? '9*1 ^P®T 

srtaj c^ ^I’s^ '9*1 

« 

’F'l ^t% ^ 5it?r^ 'SlC^^’^j >T‘s«lltf^flfe '9*1^51 

I ^«8i> c^ 8a8<!9 'Q«l 

<2f<Jt5r$! 8«8te C^ 5^ 'otC’l B« 9 S'b ^ | 

*1^5^;— '!s 4 80X 8'l9 = Ooo&'ltr 

'!9ft80X 8ft = ^S88'3ft 

?5i‘1888‘11r 

fcftSOC^ 8«98ft f^?l1 ^*1 ^"fko CT 'SfC^JI ^ 

JTti^tCTI ■®ICS’C^ ^f[ 

•<»rf^ <2(c^tBi5=f I 



























1 

<ttrst'Wt^ '«it=rKPR '»i^T« ’TC^«, 

« 

'«rt^JT 'ait^tPR c^ • CT^tl 'mc^ 

'sitwl (SiwtBfSTrt^itc^ '5rr^r*PT w^um ^ \ ^cjtw '^rt^it^ 

^ ’TSI, ^ntc^ "Slt^ 

^1 ntc^, (71 f csh 

*11 I *R71 (?I ^ 

"sraiOTrl 'sT^n '«it^ '®fa; (TFts^ 

*ttrT I ^^(TKl (TI^’I ^?t?l'55?, 
»^| 12}^ ^rW^*l ^<!.*1lTt^ stTt^ 

'®ii»(ltis c*fc*t^ ^rt^rt^ i c^ 

-5t^ 31C? , “TStf^ «(%( ^ 

'5rt%ai:i 1 c^?ra siTar ^ 4*^; "sH^rtw 'Bitwt»f 

■5\« (M 

^artc^ «fCTt«?irf5f^’f ^ait^jr <si'^ ^sf cfri ?^3> 

^'!.’W *fti:^ sn 1* ?Ft!3^ cl&CJrfe^IfTf*^, sif^JTf’T, <« 

9^ CT »i?i^ ^srfjnftf^ ^ f^1 'btst® *f? 

y^C«! 9, '5i^’F‘tt<^ # "STfs^l 5^ 6t^ 'SltJfl f^3?|^ 

5? I 'erfsitrtfi (?rcn '®i3; <?i (Tft^ (?fl 'src’W 5i1 s^'rs, 

JTsrt:? '®IW^JI, JftJltS (^ <>tfl ^'^’t?i ?^r5 . 
ntc^ I 'srtsRl af^tfw, ^C9f '«ig ’Tt’tUsf, 

^(5 ‘'STfsTt^Jf ?^C? , (71^ >R^ ^t5»t<7r 

^t3ftc^ '«RWi:»I ^ '®lt=n f^a^lT ?^f I 

ciftn? Jit*rr® ^1^131 (|^'9 

^'!fW (Titc^ y? s?11 >it^ «r^ 

'«?it^ 'Jtft^ “^H»rat»i tl^»i at:? ifem? 



i6 




r 

st»r witf 

‘tf?r*iti:‘i ^srt^iT §^*itiR ^itwt ce^ ^ srt i 5^ 
'sjt^rs fsfsJim i” 

'sists c^rci '^JsrriTOTf fl^ssrs i ^- 

«rs^ jpf^l ’UP'M *3^ c»itcT 

C^ ^ ^ ^r?H, ^ 

C3pM (Waj sjtai t%f^? '=rtsrt!^»i 'tjcfli 
*|;<l ^«ltll«,»•,••• ’ttB »T'^ ^ff^'Q ^ 

i <sn^ tsTr?! 'srt^pfiwfS ^rfsim <ltc^ i 

» 

f»l^<aj?l 'sit^ciT?^ **^ 'Hfelttf I ^»*<» 

’Itcsr Jrt^ ^»o 

»it:»i v,8(t,»i«»,*!?r5rflrf »t«ft^, ^ 

'SJt^Pl^ CSJt^^ Pwtt? ^VS I 

cwtn^ c»it^ (?rr^^ *1^^ «rrtr^ ^ 

<si^ *tf^ci «it^i ®nc^ I <2twNi#ifl jpi^ 

srraf tjAffa? ^ ’IW 'srfsit??w ^ft- 

yf^i <»itc^i ^'Qyr^tsT fh^w 

'srw^c’m 1 CT^rt’T^ 

I ^t^«rt^ 'S Trti<sf*it^ 

c«fRc»i 3?PT ^ CT jpI^^I '« 

K^US <1tf5n5T 5ri I *3^ ^<rt3l1 

^s®*^ ’TfOT ^,S)®,®o® tii^ *P<F, 

c*rt?i^1 ^5tfl»i 4^? ^8 1551 *(3rr?wl ff»i I 

^<5^® *rtc*'i *1^^! ^8®,®«,o®® ^ c^ti5 sfspH *1^ l5»( CTt^r^ 

I '8r?f^ ^tusc^ CT w ’i^*r- 

lit*t5f»IW « ^ '®l’t<flt^ ^F«l 'S^R 

’?R<IRtn ’tfp m i55i <2t^^ I 




'8rt5rt?pn 




>i^«2t=rr^ m ^ I ^ 

31? ^IW? C^'«tt?'8 ?1 C*RP? 315 I c?^ ®?3^ 
?c5r^, a#5i ?1 c|^^«iCT^ ^^5itf^ ^ CT ?i??l 

5t»lttP5 I* ^ m’i '5W?1 

W ’ll?, 'St^l '’SPTWPT ^ 

»* 

orcn? 3t? ?tfn 'sisTt?? 

•ttc? I 

'srtsrfim Ft? 's^ 5f|g»i ^ i c? »rr?r?*t ^ nw 

??, 4?? ^ c?t «F^ ??? fsRftti? 

^ c^ Bfte «it5rr?PT ’itc? I 

a af?hT *rr5t 3 :? 

*^tc3, '8itJrf?n <21^? ^*f? ^1 c?^ 5n jw? 

^ ^ ’T^T^ ^ 1 JPf?^ 

(?rc*f 4?f ^ c?T’f*i ^c? 1 f¥« 

to <4i?F <ii^? ^., 0 .. ^ ^5im ^ 

^^*1? ^ I '2|c'®l^ ^ltC5 'Slti^H? ’SR*! I (SfCvSTf 

» 

^«ft5rt, Ftf? «lt5ll/^ ^\, fV?1 C^?®t ?t;? 4?r ^rWr^ 
Wt^ ^l^TQ, (a?' ¥»T®I ?r?fe »!t® «irtC31 

3^WW?JI ^ ^ I ^I'QOTI 

?t«rt« i 2 tf% ^C5ni ^ 8«. 5tf? *55 *ispt-f I 

4 

Jit? «f#'S^tfe ?f»lto5T c? 5I?3 ^ ?PT 

«il?? ?tPF*ttr5T «rg? *lf^*) <2tmsR I ^!?^^to '5rRt?t’1? 

?« Jlt?tt?T, ?t«rl ^Tf?Rt*1 ?? 
?t% I (?I^ ft*! ayfsrtf^ Bf3 ?IW5 ?9 <«?? 

?n *11^ ^*t»i aiTtf®, 

’It^'S «f?l^ f? I '^T^jTl «St 1R <21^ 3f??T? C5^ 

I 



«f4l I 


'=rWC«fiT (?n?1 "SlWiPT '®r5t^ 5Tt^ I 

c^ c»it^ C5^ 'SRWPT Bfirc® 

’tfcif I 'Sitsrts*1 ^<!,’15 '5t^r$^ 'sit’PTt^ 

'sic’t’f 1, ^sitc^c’i^ 'sit?r *111:^ I 

^B5i {%if»f <S5tfn?n a 

^ f 

«i??nrf«( ^csff I 


sft^ >iiTv ^ti fifnit^^i I 

c 

( ^ ^ ) 

’rt«fr^*i «(*$ i— 

<ft^ cwf^c® fecHiJ 3/t?r 95 j t5 5t?P- 

f5^I*lt^ ?ttc^ ^Ttlif I f5f^ 5Tl 

(Sm I U9^ «rt^C9 ^<$511 

git? ^1 ^rt? ^ ^ <if5*t^ ^^1 ntm 1 

<4^ JI^3[ <51^^15 *lf^*f« 5T«(tg*t'®: 15 »• 

:>«. ^ 1 cn^ «ft55 5r,^lC5 '®it?t^ 

^1 I loo f^fSj 

5=1 ^ ^tg 1 ^-ht^ 

CJiW’tl 5T55t5 =1^1, 5c^ jTs’^cH’ 

^ ^ I f59«'«rt^ (?ite gitg jj%i ^ :ii, 
'^R9’^ ^^1c® 5^*1 95 5t®f5 ^*1? I 

^■fe^GFtfg^ lilftrog ( Hydrochloric Acfd ) ^ 
5%^ ??, "Sign® ^f5lti55 ( Acid ) ^ Sij 1 

<ilf5ps (Organic Acid) 'sif® ’ifg^Ttl*! 

3[^ <Tftg, ^ iflfjirsg ( acid ) >it^ wrf^ »i5*i 

ftfst® ^g1 ^ 'StCl ^^9 ^a iif^'5^9 ^ I «i) 



*it«l I 

>21^^ ^al ii?f I *(t^ 

»l^, 4^3 '5JW?F <21^^ «|5f«C« 'SfCTt^i'l 

?if I tct?l ^51 c:^s? ( frame ) 

I 

Alloys of Aluminium. 

T^C^tC■st m >2PFt?l Kt^ 2t^« i 

’^C'T^r 3lt^ I >15^5^ ( alu¬ 
minium bronze ) ?rt^1 “t^^l 

>r*(«T?t ^5ft=i *«ftt:^ I c*ff^ fli^ ^ I 

^ <2t^^ ^*1 'stcsir (2fc?it^, "51® <it^^ 

fsfstc*! '5t?l'5^ir *1^5 I 

<2f<«ic5i 'Bi^ «sr‘2t^‘t 'Bfftr 

‘51*11^:51, ^1 *rt^i^l <21^ *i1i:^ I 

c^'k*ti?i f^fsfo 'Bic’W ^ 'AT '2r8Ft^ 

J(t^ (£f^ ?R1 ’Itc?! I 

"1^1 5tf^ 'ot’t c?i\*ii I '«iw?F y[m 

( chemical Balance J t2t^^ 

^ I ' ‘ _ I 

jf% ^[?S® srisr I 

4 

(*55^ ) 

^ cat%^ « ^«rWW 

'Bnij'Sf 'Bi«at’t^’tt*nT 'Biwf% »t^?ri, si^H? ^ 

BlttBlf-? Jwas ^1 ‘SJIftSi I 4^ >1^ 

ffJi’t'ItT CT Br(t*iT^ CTH <a^ 





ftlr 

m c«R I (Pit ^^»rc?Tt >ni^ 

<2lf^ C^<i^ C»lt*lttf^ C^t^l »i^, 

*l*rt< 'SRceit^^ ^Sl 6^ f%5l fSJl «l*N«{ 

'Bit’iiil *fc?, 4^15 «t«rf^ 

^Sll f 

^m?i (pii^5m®f -sif^nf c’()?fi ^ 

>ift^ c*t^ I f^f^ 

ft®!, '«t5gft®l «it;^tR®f?r ^- 

»lt^ I f?^W? >1*0 C^H ^ ^«tIiT >l«5lC5 

'^KU »I^C^ "aisi^ %»W I 

f®fsi (Pif®^9i ff^»i«im9if c^ <si«rii ®rmPi^?f 
STWlPF ’rf^Jlt*!,-5R^ ^ ’tftsrt‘1 

(?it^ 5twi« "srsjtJi 

^flt« 5rl, (?i^ ^‘f 

tsjt^ 3?tt^ CT*isil ^ 

^IJlTt’l^ (PI 55f^*l2Pi:«C’»l "sU'dfJlt^WiT 

*t '«r5i« I (Pff^ ^'s *it?(l 

5ltt i »l^ ’If^l ’Itci ^ 

Jl?I^ Sl^H^ 'S^’1 I 

cfrm »itt^ t«ti «2rvti *ppm 

, 31^ 3V<»« ®i: t^, ’tfw <sr<it5l -, ^ <*t»W 

Tlt^l'8'Bl®ff^ ^ 

^^1 '►'rar (?T 

31^ fe, I 

‘lit 53R^ cstt^l “C^ 5t<|i ^ ^ 

PadiH (Pif^’fTt^ <iip#,w«|5r 1^ I viit <2tf^1 

^ (;^8*titf5r?i t^’ifl 



T’fhi wm ®it»i I«s» 

<smt5? '^W{ I >2t»^ (?reap^ ‘A?!? t^5? rciT 

c^tt^'Q^ufc la^’t ts^^l ^twar ws 

C^ ntt^Pls? <71, <5t^t?I C^'«’1Jtf«l’lC» 

(TFt^T «l^tc^ m, ^3^1 JI^^r?l 

^ I (7^tt^^'«- 

'iitR (71 c^t’t '^m'^ 

CT f!f% 'si?*ttJiC5< at^Tl 

'9M <7^t^ «t?t I 

C*ft^ Morgans Philosophy of 

Homoepathy for the Indian field 5<t5|^ a|^ 

•aPTfsi f^f^' ^iw 

^tl7» C?)W fjnmi*l C^ 

5i5nit«i^ ^ 

«*l 51^ >imc»lt65<1 

i c^sisii c3^tf^'«*irtN?J 

’1^JC^’*F*I (£(’<11 «tc^* ^fHl 

Ci5tf*l«’lTtR-’lC^ f^ *11 ’Sisiwtl 

3¥f^^l1Cf*l I 1^ ^t=?5 '«(^^ (Tltf^^lCl^ *lfw 

; 4^t ^ *rc«(T^ C^ CT 

'£t’<tt? *1^1 f^*^' 

’W’t*ir^ f6^w ’Rt^ '8iat^ 

1 c?tf^'Q*ntf^ ‘2t<<it^ ’I’fi 

“Supposed Uncertainty in Medical Science &c/' srf*(^ 
?rgs^’5l <2Wt5l ^CIR I C^ *lt*(t^*l *r5t? '®l?t«(T 



■ I 




fipstt?! I 

C5i\ 1 , 

* 

^?ir*IW v5t^«f5T^ »f9I^ 

^2iT ^^51 I ^C?® 5lHC^ ?I%5R—“«fl^5)t?I 

^St%1 Oi^, 4?5»r ’I’f C^W?) 

Cirt«( ’TSt^, ^>8 l” 

^5t^9 5n?^t?l '«r5^»f '®I5rt?f^^ ^f^- 

csi^-‘‘5it« >8 ^<?ri *1^ ^tf^tf^ 

'«t^i ^ '5rtsit<T 'surif I” 

"Calcutta Journal of Medicine” ^TfPlT ^Tf^?T 

^■'8 6f®i?rl 'sittac^ I 

^V<»s> ^s 'Sit^tl Sltw ' "On the Desira- 
blity of a National Institution for the Cultivation 
of Physical Sciences by the Natives of India” 

<il^ '2f9C9i^ 95^51 “Indian Associa¬ 
tion for the Cultivation of Science” i^9 i” 

JT99ft9 'i'i^o w, '0^\ f9tf^- 

5rC99[ Faculty of Arts <ii9 i£l9t 'srf^ ’tC^ %i -sr: 
Faculty of Medicine cii9 Jftfgr ^ I (fi^ Faculty?! -sistai 
JTSr’f*! ‘fl9f^9=I 0Ftf»(«’1ltR'2f<*tt9»lft 

^ ^ijr-aif^ (sr^M ^951 ‘ii^t ’ifi’ii 

fi^lTyC^ 9t»(1 'Sf’ftJI I 51?!^^ S|^5l Facultyc^ 
«ttf!! %«Ri ’fFJT^f'^S ’fCZf^ ^ >2ftfFl 
I ^ f5^>>rr9 

®JF Ui9*v CH(t f6#t^>pF 


I 


in'* 

«prt^k?F^laj ^PTWr*^ c^tl^'S- 

*irft^W absurd and irrational system of transcendental 
nonsence ^f»n(1 I 

*• 

^1^ OR CT Sltaf I 

^ ’!'« 5f?l ?^cq5l 

f^fq'8 q*PIT I ^ 

(ajRqs) I 


»m:2^ 1 

*1? j\mn *ifQr®?il cq fqffe <rt*5W 

'^< qf?.*!^ ^1 I C’tqtHf ( Geber ) qfl^Fl qrft?I1 Oft^q 

CT q^ fqfsr® q^qi qtq 'qc<?i 

3>tq '21^ qt-s^i qfn i /i^iqqstq 

fq^ I f%fq cqfqcqq qtqq ^q^ ^a^cai fqf^« q^fqcq 
feq ( Tin ) ^V8?l1 ^tq*l to*! fSwq 

stu 4qf 5t^tq «5 K\% *21^^ ^ I *5^ qqm ^ttoq 

cq qqcqq (salt) i qqi, 

,* 

I ^”^5 Bfc*T ^ 5F%i ^qtq qcqi ^qf qfq?=5 

c*^q fqqq q^to cqkqq ^qq qstfl qtf?iql qtq j cqfqqi * 

i^Tctql '®tfqc^ cq cqt^qf qstcg qfqqqs qrqi i ^q 
^cq, *q'^qfqq 'qto qqc^ ^f^cqq fqqtq ^q« qtP5 

qif^ I 

qcq qrtqttqqqt>l^ ( Paracelsus }, qqtqq qtCSiq qft^ C^ 

qt^ qqqi ^tqq qf^i cqq (^sft'^~^«8i H: «j:) i 



U 

*tt3fC?F '^K fafirR ^ 

C^«R^ ( Van I;Ielmont ) ^SRR ^C»T ^C»l^ 

—■i«»8 8 It: '8f:) ] c^af^ ’HrR' 

^f»nii. f^*i fefs? ^tirtfe»R '«iPRf ‘ 

^51 '^ftc^ I f®t^ ^ «t«fw c^^, (?{srf^«F c^ 

( acid ) ^f^'S ^ «(t^ 

5f^ ^^51 ?R, ^«rtf^ c’FR at^nrR 

I ^RtW?T JJW JKfCit^ (Glauber) 
^ <2t<rsi CTRr I ^ 

( ^boO—>'4 j«>V It; 'bi: ) I cqt ( Robert 

Boyle ) 'siCSi^'^R ^Tt^iRfsi^ 

) t. 

^ C^6t^ ( Becher ) 

( 'i<!»'oe—'^^v'i It: ^;) ’ic^ ^ lt»i ( Stahl) ^rt<i1 <2R1- 
fSf^ ^ (^bb—:5'1'38 ^ '8r:) I arc® w »r^R ^wR<?f 

5^15 i2t«fR ?[^R "irti:^, C^R *l»ft< "Slftf 

9^, (7ft ^ <2t«fR ^ Tt^ 

>Tft® ^ c^R 4^15 

, 'Sfftr >r?:^ftc’t r^^«i *fc?f (?f<tl «itfl n ®R1 

®Ti cm ; tcR ^^*1 't sftijISrs <st*rtsf 
fm} >!?Rtc’r ^ c^f\ «i*t^d5 

^•jrRtc^t •tf^ I c^ ^i®l5 cm ®Rti? 5fR 

( Phlogiston ) ittfttTR | ( Stall ) »ir® vijt yl^f^ 

( Phlogiston ) «d® «W »ff|srtC*l <2rc®Rf ^'8C® ^^3iR f?|r 5 
^®c»i I (lit ^ ^tc® 



’ttnr ^it^l I c^ •tf^l ’rf^ 

Cirf^ #t?tSl C’l ^51 ^ s^ls? ^cu ^ 

?<r5T C^K «ft^ ?’4i '®Tf ^?[ c»rf^^ 

’It'Sfl CT ’5^’1^1 

«Jt"BrfT^ I ^^tUDQ^ ’^S 

( Lavoisier) 'S ntl’Pt?f <2J*lt»l 

^%»R CT 3*f^lc5j^ ( Phlogiston Theory) 

I ( 3F3I"t: ) 

»i"^PrT I 


I 

. ( ’f?! ) 

f% ?—3it5i^ *tft3i'« ^gta/ fsif 1^ >211%^ *rfl?T 
^*ff«rt=r j f^c?Ri:«i w1 ^tsi c?, 

^f<Fo« OTlf^T ^nW^T (TTft’f 'It^ 

^w, ap ^ ?[^ceT, ^1 "sfsi CTfJi ^5jpia ^ 

^'»t >i^OT?T f^i?w ff^ <2t^ie^ ^ J 

Wf^ iR^ ?tr«, ’FC^ f^C>^ #1*1 
<2n%^ cH^t i2f*tt^ <2!t?f 

^ '8«2it^^ I 5it^^ ^ -sraitai 

^’iWcsi, faRt^»rfC’i, ^■Wj ♦ifl5t»rc=T, 

C^tSl'S <2|C^ *ffil«Tf’F^ f5 5|1 I 




IIST? *19 5l"^< 

C2li ^|iT?l 1t*tl ; <£m f% 'SltSl^ *tf9i:^ JIR ^CIR CT, 
5?icsrt«.^ I srtsi’^ c^t=i f^c*w '9*1 

*f« '5ic*W 4^’ ^’ic^ 

c»i^ ^'?ti afs» 'Si^i f5i^^Jiiitc«f 

f^rn^ '»ltt*lt^5l1 « sfefqc^ I 

«t5T ^ ?^^r$ I 

*^1 ^f^’ai, »i*i^ ^*rtJ:^T c*i^ 

ftt^ f^?l *l<[TW’?«l 'B{<«l^1 c^t^ flf^ 

«lT!tW«(J'Q OH^iT C^ ^r^<rf8R^ 

^fd c?l ®t!r ^1 ^£1^ ®t5T 

^ ^ cm »i’^j 

»T^ 4^ '®fwi:^ *t«r ^ ^f?i!il (?fc»i; 

m 4’r> m’^CiF mt^»lt«0 95[?ts? 'si^fetCR?! ^’It? 

if^ »2f«rt*[ m, m 'SKf^lPT 
?rrt f5n C9jt?r<itr^« (7it«(, cSjipi^ ^ fs(’ft*i 

cpc»i i ,«r5f^ 'Q m '«HWcJi 

'«lt^3R ^C5 *T^*l ^ ; i£l^*s i2rf?fC^ ^’ISf ^*(5^ ^f?!?! 

cic^ "t^ ^^>5f5 ^c?r I 'Bist'S ^*3^ <^rt*ttc?Rr 

^C«(I ?lt^tC5 3ft^ '?[tf^C« *tttfl, 'Slt’RtC^ ^f| 

srfJi^ c^^ei *rt3r ^ar^ 

#l<i5^ qtifll m I 

r \ 

'ii^?F.*t m 'Q ^?r i2r?rw fm*t 

Ji9r$ ?-t^1 Bfi5®i sin I *it*;t^*r3: 

^^15 4^? I ^ <2ft?I*f9- 

^ f^fsii f^5T i '51’ir^i ^ c?Ft5^ mci 

>2nFf®c5 fir* 

«£i^? ^Tf^rs ^ I 



C^, CT "SlC^TT^fT 

»tf%! few, *tt^c^?i *it=^fe^ ^1 ntttis^ «isf ‘srsisftf^’^ 

%«f. iff^^-rs ^feifep- 

>2t«r^ ?{tJ(C^, srtiTW^ "51?^ ®f=f 'Sl^ 

i «lW5f fettff vStfet^g Cl, sita[^ ^fe5r5t?( ^1 
apw apw ®t^ « ^fe ®it« ^pfe^tci; jt^a 

*\ii, « <}fe?r <2t«ifi? 

Tt^*i ^atfesi I 'stt^^CT^ J1J19 felt?f »rfew?i 

®t5i ^t^*i ^fe^ri <?rsrtf^^ ‘H’lt 

’rtK^'>F*l '€ *r#fe^ f%fe 5tT^ I 

'sitB^Ffe 'Slf^fT^^*^ (Sfffsrs^fe^ fetfe w, 
wtsi '9 ^?r »ff^ sifec^ra 'sitfe ntipw 'smi '®Tc^ fe»i s?i -, 
5it?ic^ ®fe « ^fe, s[fe^ ^ *rt7- 

C^«t W ■sifefSTSl 
I 

srt^^ 3Rt^ •sife^^t «(tfei 

CJffelll ^tiRill ^1 ^5? 

^fenl si^ -sitf^l^tCiT <HV. 

^5tt»5tfi st^^ ^;5ST, '5r‘^*rtc< 

’ifec^^ I ^ei ^ « ^fe I .ii^l «tPra1 CJffeWit 

c^^fec^ *Tf?j1 CT 3FJI55^%5T '»lfe®'5Tt 9 
^^’ifeRT ’ffe I '®i<’& c^i ®rtfi? c*i f^, 

»pifj ^{rfefl, TBjfeWsI *rt« C’ft feTl- 

’T^’^fCJ^ 'srsT?^ fe«T I (aRi;) 

6JSf ’It? I 









f 

ap?i fm f^cap^^ 
^15 r^ 1 ai 
=^*(1'^ I 



Ijts ^ttsnrl 1 


c?ic«i1 c*it^ »np ^?rl f^iTO i 

x' 


(sr^ ^rtc5i9i Inc'S?* ^n?* 

^r^n* ^ I c^ c^s* ^tpratc^ nt^ <nc^ 

’wtc’ij^tc^^ ^itn ^tc^ I Ins ^nw^i f nt^«f 

^ ^?r I ^1 (?isn ^tch ?*nji 

'Stm ^1 ‘al ‘flcifcn (?fn. ^^^twr-npit^ i ?jff 

^1 tt*rf!* ^t^i ^'S ^ ^ I Ins^jti^rai 














flar 


^ C^*11 apcsf >f?F 

r^ntc^ ; <21^ C^Wl ( parallel ) 

(2r«r3i 3T?F c^wi 3^'snt5i m ■siiarv 

f?W -^f!!?! (TpC»T!n 

^t*l ^rtwsrt ^*1 ^5? C^t^ ?^!l1 ?ft^r, ^Jtcsii^l ^ ^ (rigid) 

'*1^5 5t^ 1 5r?C«i C^I«Utst C»l=»l «]T?tt^C'5 

C^T^ftPr ^ g (rising fr^nt) « 5 ^ 



^rt'Q ^sTtWAl ’r?^ ^ ( rising front ) 1 

ntci ( cross front ) JT?rr^^?{ «rt^1 I ^tCT- 

WlTl ‘^■St'^'St’f* ( swing back ) <rW I 

’rt’rt^*^®: <2t^l?i i ^Ttc^i^T’it'nv 

C^*TtH ’It^ 

’R9itf «rtf^c»i c^trf xrfji 1 

$n^'o. jJTn ^ <5tf^f»!'5 ^ I 















* 

, \ 

at^CT -Q ^1 ^t?i ^trfa 



C^C^ri f^13®l ( double extension ) ^?i1 lit^g 

Tnc?r?rl (r?rt*ir?f *ft^5T y\u^ \ 


5 c»it^ 's »it"t 'Sir?! ^ 1 »it 

C^t^Pt^ C^ (Long focus lens) ^itC^Rt?! 

C^1 ff'8*l ®l^l ( double extension ) 

I t3f««l (Triple extension) c’fC^ "STf^ls 
^ (Snnil^ ( telephoto 

lens ) « ^C?f I C^C?I1 c^t^T 

^T’f ^ 111 ^ ®t^ *l^t® I 

a® *it'8?ir^'H I ^tai3 

JJ®5f 5tt^® 5"^!^ OTS^II m 5.t ’5t«(T 

,CTt^ ^»T ^ 1 «f3 ^JftRf 

?#5 ®t?1 C?l^ 

nt«?il ^ ^tr© irt^ =11 *1:^ ^5^ 'sn^^ 






'5ftC9|t^ ffesri 

9 



^ (triple extension ) 


( parallel ) C«tw1 ^msi^rl I 

<i!Vfe 

tpi*5ta ^ ^ 5i11 

•Ttf^al c^*l ’iw ‘^tf^icsi re? c^ 

^11 wW’i ’ffi 

^TtPI^t^ Utf^l ®1^5l S1M« I?rf^?I1 

I ’tt*! ^t®l f^C5 

f^5 '5ltc^1 ^’f^^ll, ’ff^*l 5 ^^1* 

c^OTl ^ *e c^t^ ^«f*t (?r^ c^i J(i1in 

C^"f ?^Cf ^«R (?FtTl^ I ■5It^'« 31(5*1 

^f^l5 ’IC® I 5lt4''«?rf*f '2it?i 15 

C*ff^^ C5W*1 tl^ ?t5t5f f^*l1 '5T^ ’It^l 

51^ I 
























9 


. ^ I 


(^R’W «c^ ^ .^wi- 

C3iIC«^ fW <2W® ^tc?j toi fn 1^ '3t% 

<X?p ^ c=w *rtt^ i 

c*u;^?i ’Sii^f ^itcn?i "ft^ <«ltf^»i ^ I 

^t«*i x*t ^ 4^»iwtwt^ (?<'s?t 1 

OTS?l ^ 'sit'jfte' OTG^l 

<5??!^^ srt f%^iCTf^tirt^ c*f^5i i 

*t1^^ 1 

« 

"ff^t^ 'sicsf^ '®rlz^ 'S 


C accurate ) '^jfSl^j >1^^ f®lR^ I 

-sf^^ cat®ltaatt'8 "ff^ ^ I 
iT^TtCiPi? « 15^51 '.■^C'S 3CP l^tTS J- 



cm*rt?^ ?it^'S »t1^ 1 


,^/a» ^ 'fl^' ^t^'srH'® 

ft^ii 'O ’i^frs c»r«?l I c»ic^ 

*t"5tc^ »niw C«fS?1 ftf I 









ffeaf I 

«il^ CW Cffs "ajli 1?TP? jrflm 
^ 'S *t*5tC«?I C»CT!? 3W (between lens) ?Ft^ 
I .^1 mill 'i yU 

cjfc^'Q c<f«iii m? r ^rrm 

C«lt^ ( trigger ) 15f^t OT««1 ?il I 

-rrtJtW5|^ 

m 

15<F f^C® ^1 I 

15^ m c^t^ 4^^cmBfTii ^iri f® 

C^pW*! C?tsi "if^tiJ—"tt^^ C»TCm^ 511 ^ill 
c?^ llm >1*?;:^ mc^ I ^1 mm ‘sns^ 

m® mi i 'S\% «rrc^ 'stm 

(?ff^c»i 3icm ^p*t^l5 wm mil ^tmn ^ ®iTii ^ mr^ i 
slCm 'RHS C5t& ^ 'SICfl?? 

1 ^<*1 t^is '®'® 'srrc«ii csic^ mf^w 

liim cit^ 'sitcsn.'rtf^ic^ -rt^ii c^icm? 

mf^cm ^t^:?lc& •itc’t, ^tm cttc^ii ^'® 

mi ^ c^ '®rTtm cstc^ sitc’t 

'STt?rs ?R lil^^lcmmCiliT <2lCiItef51 m I Cf\^^ ^ ‘21^^ 

« ^C'® r»^T (?1t«lf'9 <1<(r5 WSill I 

. cm^ I 

4 

4 

c»im c^it^t^ls ■^m ^f*tiii fif’i I c<i ^ 1 ^®! 

C*im ^TtiF '®ti5tiT‘ '©t*! 5^11 ^f5«l 

wm m^ CT «if^¥f»r5 m^m5^^?1 c^t^rn ijn 

m’lm ^1^^ I ^f^'8 cit^ i5tm3Fni m^ii ^ ^fiim ^mm m® 

^ C«J^ til^C^taftil I 

f^te cmm c*r«m <®tm cm^ 



•t 


ir*fi 





I 


51^ I iii'^fil?i'« ^CiR?|r T\^i-^ 

’«IT^ 1 '5^’rtfs? ( single lens ) ^ 

«df a*t I 

(?IC^—( Rectilinear lens ) <smf\ silt I 

Wt^ «rtC^ I C^^ST ^1 

^ ’Tt^ ^ I ’ 

>R^C«T (plane) <il ^tCl '®rrcf C«FW»1 

■srarts 3F»i*t: ^’fnl 3?^?1 ^ wf^ c^*f i 

dfiit^^sJtt^’F c^^—t5 "I'lt’f c^*i ^ 

c?^l?i 1 ft?i1 ’l#5>55f 

^tCf C'lf^C'5 ’tt®^ ^5 1 CMl»l (?lC»il ^5( 

^ ^ 55^ ^?f. ^- 

^ I C^ ’ff^^F-tiT fesi ^ I <iJ^|'S 

^*11 ^ '*l|^Wl!:3Fl4|lt&^ f^5f( Isochromatic 

screen )—^:31 5TC<^ ui^titt% Tt5 sfSjlJ^f %l ff^ 

Bfs c^% ii>^T|cntBrr^ ^ i 
vg^rt^® c®i>f[—^rt^i '8iR^<tt^ cacfe^r wn 
«ltl?T, %fh C^S|«»t«5|^ f^l ^ 






■STTCTt^fBiSl 


=rl <«f|C5|r C^T^tR ^5 

Jin^ 51t^^ am^iT aj«(I ^tC>T I 

«rcn'»f1 C^^feif^^l^ C?,^ C^tl ^1^® I Stt^-Q 

«<t?r ir< ^cn* 'Sffe^pfq^, 

$ *' 

(.t?R?ii ^tc® I ^ia?i ^icsf c^«^i ^f5® I 

c"m 5ta'5t^? ^iic’t ’ir^j^rr?! 5^11 ?ic»(j 9 

^iTCsn^l >IS(?I CT‘11( '^\ C^-tWH ^sit«l ^T?l1 

c®i^ ^f^?i C¥^1 ®f5®, f^cn^: ^<ft^C'f| 

(?i^ ^11 ^f5:5 I c^ic^ 5rf*ti 

'fN CSft'JT «rt5f f^|Us I 

CTtadS® f^Ts acsfi src^ji ®t*i I 

at.«fi jic^fr i 4 •'1%^ ^1 wi 
^5Tr,®^ f C«t«i1 '«ft?fi? ^^1 «TtC^ I 

^Tt^H I 

^t^—Msf^i «it!»f catfl 5t^^ m 

^ c^ic^ JJtf 1 

C=«?11—^iTl <21^^ «t^ ^ I 5}1^'9?tJl^ '« 

C»R:’*I5 aC«(TiT atK^ ^1 I ^tc^ 

CT c¥5ii t5 I 

=?[9i'« — 1 ^\ '5t*r5, ^f.tc® 'ii'*pi5 ^*1 

'Bffc5 •« '5?*T'^rtcf 1 siwt^ft 

^v\ |5f^»| ^t®tOnT FTC*! 3?^ I 

’ll ’f’l s w 53*if5 ^tfSsi •it’tt^l 

QT'S^ ’Tf? I 



^5tTr:?K—i c^rc^iT ?5 

5(t^^ ®t5iePt»J ^C9f I 4^ i2f^ <ilT 

®t^itipt^^ '»rfc5 I ^ f b^, f '2f^ lii^ 

^1 #ni1 ^%f5fwi f»ic^5js ^c»r i 

^ • 

^«I1 f'V fir f Ti«» f 

^ S b- ^«9 >0^ I 

Cft^ fI ®t^lt3Ft5l 

'£t^ 'Sltc^ ’^WI 5RW 

’ift’f^T C^er «rtt5 C»fC'Jm ^“6tc^ ^ifttsl CW'S^t 

1 (SPFtiT sjt’l 3J« C^t^ «t3 

^tfel '«ltCf C5l^ ’Tf? I 

C^ ^ «(wr«5l >?lf I f \>'^ 

^ ^^C^fsrfi^ t^c^ f b > c^ ^t5t^ f^19*t <i|^»ti:ntt1^ fe 

I* ( 3F5.*i:) 

■ f^3r 1 


^Sf I 

c’flf I—’«itii®n:'®i? c^f^w 

«itcf I <2c^ c^ «rrf^^ ^\ I 

<;fRflc^'«rt^I-—JTtB bsob H: 

« 

^ ^rs vr® ^ BtBl ’jRffB OTti^n ^ 

^ sn I 51^5 »rWrr^r«cB cb ji^st Jit^t^ ^ 

(weeds) BtB ^ CfII ^ 

I f^l STC? 4f>rar^t^ 

’ttii ^rfcw «f® ^r^T?r i 

- - I . ■ — > — ■■ ' ----—-- 

* B ysf*! »»»■ 5»t fs<*tfl cmwB 

fJrnttfB I 



f^«ri 

fnu-^ans? »rtl^ ^ • •>^ 

aR «*>^ ^'8aR ^4^ ^ «8 Tn Rt% aR 

’ftt^nr1 

Rfs RR1 w^jst^ »if»ror 4^«Rfta ^ 

Rtf^ R%rc^ ^5^ ‘flJRfR C«Tf^ 

?It?l; <2}^ 5t C?im ^ ^ ^ I ^ C»ltR’l*l 

RR1 ^if^CR, RC«I ifl ^^Cli Of%« 

♦tt^csR I t5U® 'St^tw^ RC5?^ ?ff^<n ! 

?RR ’ttf I—Wf^*! RtRf^Rt^ CRCTJTR fsiR^ ‘HR 

R9rt«i ii«rt?T’ttf ^8^ c»T^tt^R ^••» c»itR 
a^?r *it8Sl I 

jff^^ Pw I—^1^91 CTt*rt^^ f*i: fTW 

<ii)P af9!?rt55T (71 fi^. I 

silJff 5Tt^ %9T *Rt?R ifl I ®Rr| 

^9T S ^^91 C^^ll (TR I f®f^ ^91^ CT 

*rt5a (T^ c*i 5f^ai i 

'STSf I 

c^»;8W (7^91 ^t<8i »fsni 

RtRR 8o* *r® ^^'8 'SatCHSf '®» ^ *1^ 4 r6| C^»I 88R 

spf^c^ I?si I ®t5ta f^i5 ’lt^'8 8aR 
’>itR[ (4l!fi*t iSrSI Rt9R *1t?f1 (balance of 

fixed fulcrum f?*! I fst^ ^ ca®! 1 r ‘SfRtW 8aR Rtisrs 

^Rf^t-f saf 1 

f^ .g^ i2fC-ra Rfe ’Itf^, 'SlatCR a^>R 

^jRfj “faafR ^K*!” ’^Ri (Ttqti attca i 


’T'ttaR I 



'Sir'lfH fit f 

b'P, swjft ^>Ti^S;rn c*i:s^ 

^nCSfiO C#tM 

«J5{*T^iT I 'SJf’I'rtlT t3|l « ^TS 

:?«! ^\tcv{ I ^c^rsrwi *Tf«t« ^jtfw c¥f^frt»i»i 
n^rcn^fi k ■sr^r? ^tf?ri <rr^ i 

?« ( fre^h ) c?f5, 

^r»rc«r?r «tcn^ ^s!f^«rm«r »T?r«fffy <itf^ i 

^r>rrc<fff c^rr^rcsr^ s •rcw^ 

grt^T^ *trf^C5jsr i «tg(ir m «itsitw^ c*rf¥its> 

'arrfjwl, -Brrjrtcf^ -sitJ^^r^ fflffspj vpjfll ^<55 

«ri?CTt<f vff I 

^»iT *t3r <rTf% i 

fJTa’st^ I 

I 

•^WtSf f*f*l" f^tSf ^ 'flw, 

i 

*rrf»f^ *(5 I 

^litf ’S’fT »[#? \ ^ >fs<m 

.)/• «it«t I 

t^*T if*fM «nrtw w t'lW Wrt «•(?! 
^wiT »jwj iSvrsmr *itit^ i . 

’tar, tllS un^ ^ isjffas ’vt<(r«om *rtw •iiiiS^ra i 
!^*K5nr ftm l^rPt^ ^ ^ i 


3f? ^gftnll^, 


« 



ftSe'R I 




^jrrsst »jit: 2? i 

(^ m 0 

• jrfiffe:? !ic^ ^t<i1 

?«?|j CtfC^ '«fW^ 

^nf5? *rt« ^t^ii- 

I ^C«(l 3 Tt?F ( Black ), fsflfil;.( Pripstlcy ) 

^Itr«fbn (Cavendish X ( Schecle X 

4 ^? ’Filtft C«R:»f snt^t^ ( Macquer ), ^It^f ^'-1 

(Tlftn ^ 1*8 It: ^ fixed alkali) 

C^ ^i|5T, ^t?tP5 C\ 5ir®S 

^iTl ^91 'iJSR SIC?, ?t?i 1 ’tr^sitsi-’l'siffS (quan- 
titative ) j^rtlR *ttC 5 iT ?^ 911 ^I^csr 

(Carbonated alkali ) (caustic 

alkali) f^’ 5 lt»T ^f?- 

c^iTi 'St?tfl^tf^c^, '5rt9rrf??Fift?c^ 

^ ^ «ft^ 5'«?ii I 







^1^1 'SW'l 5Pf?JOT5I, C^ 

( magnesia ) «iftn:^ '<S5^C^a ’ItC^ ; 

^tr» f.-?Pt5T ( acid ) 

^ 5?1 I 

?'Cn^ '2f«ftJl ^f?J«l, C^J silMc^f- 

n ^tiTS >S(^ 

’IC? I 

^fsT^ ’l^'2f'*fis| 'Stsrt'l -^PC^i^ j ^t\( fixed air ) 

5itCT I 

( Priestley ) ^ 2t^t^ '5rfC?lt5J^1 ^f^^l1- 

fe?i5i I 'St^pta ’irt^T ^ 

«rf%5l vrtr^ I ^ -115 It; ^". >i^(2f«tcsf 

^Casi I 'Sfsit'l Sff^^ll 

«ttc<F cTfii ‘5ifif^^*i ^rr^pr.^ s(i I 

5[3ia ^ i£l^ 

I 

'»’\\S It; 'Sic’if f^fil'®lS^tJ{ ( Oxygen ) 

I ‘^’T f^f^ ■'5lSt3J • '«ICST^ ^"st 

'*rrf^^ta I >*11^^ 'spfs «i5tsit^i 

( Oxygen ) ( H)'drogen ) f^iiSR*! ®ft®Ta 

5i<2t>rt*i i 

'il'^ iT?ic?[ ^JlCwfsit^ ( Cavendish ) ^f^- 

> 

‘ipta I ^fifs ^N«fTl 'W^ f^^l 5^1, ^'Jtlf’f 

^Ti5 ( air ) nft^ 

»ai ^c?i5f I <2fvfR« 

n^fs ^It'jpl ^?11 fJT^ht^ ^C»I5i 1 

fiini > •W'i cif%*15i a 





'«rs^'f^ ( oxs gen ) ^*51 

( nitrogen ) '«rtC5 I 

5iaiC?I C«ft*t ( Schecle) 

m 

f-jf^l f%fiT -siS^ I ^T5til “m- 

^«it5 f^f^ C^ Ffsi^CSf?? ^fk^ 

^TC5F, cjt|^ f^"5?('f ’55^''Tfii ^tz-^ m' i 
'’(ft’jfl WRCflJ? I CT 

®f® f^f^ ^C?I'¥l5 *ftl> 

wnp?it>f, 4^? 'Sfst® ^c'iF ^^)<^i3 *1tc5 "siftf 

a -ii^iB *fvft«f 5??:^ c^!5 ^ "sif^ ^T^t'3 

'®rr?I f%|^ I . iS’Tv f^?l ?tr5 ^*95^ 

5^^Jl ?fl| I <2t'?fC5Jt^ Slt^i 'Slftf-^tl^ 

( Fire air ) ?ltf^!l1 fwc^isf I (calx 

of mercury ) ifg; Jit?( '^iftfS a'^gsi ’ttiW 

^Pf?( 

mi— 


'SlfV 

a'fe^Sf + 4 ’Iffl'f ^’?I 

^T^tf 

'-^ T 

^‘i‘)8, ^ ca>tr^ ’fJt^ ( chlorine gas ) 'srtPlftS 



*f*f'*l 1 


1 JS 

I ( molybdic ) 

( Tungstic ) (/lfe?l ^Rt*! I 

Prussian Blue ) W.^ 'SRPRitsi 

<i»f^ ( hydrocyanic acid ) 
^C^iT I f%fs( ^l%*f 4^? #1^^ iT»rR*I *rtCB^ 

'5rtC^T5^f1 ^C?f# ^ftsftf^^ iflf’T® 

( Tartaric ), 

( Oxalic ), »11^|5 ^ ( Citric ), sutf*r^ (Malic ). 
^trtf^^ ( Gallic ), ( Uric ), ( Lactic ) 

( Mucic ) I faf*l%'Q ( Glycerine ) 

I () 

I 


^51 i 

f5«lC®5T C?l\c?!I 5if?t5l 

( Commercial Iron ) "5131 

«ftC^ spFr ^Ciisi I »T*(^ f*(fa!t^ 

31W cqlRf^ nift?rt (2r«itii I >131^ ’tffsj' 

<i|^t ^C^liT «Ilf>lC9I tAfirB <' acid ) 

I *t?r'^rvr«T^si 

f^sT I ’IfCTif ( Oxi¬ 
dised) 'sra ’W< Bf»I 'Sftfl- 

C«fPT?l fjplftil uit 

J}r«(J 6%^ lifter C^ 

citfMv *t*fTi:<^ ( ferrous salt) *lfl*f« ^ 1 ult 





tr* 

Jrs”^C>n ; 

{&9|l^CJI?l nft’Spt^ ^t^®l I 

C3FTr>(^ (chromic ) ^fJT® 

^V>. Tfl? ^fjTC51«," C«Trc? TJpSl ’tC? I 

C^5i5l1«n»(» »T*v”^H 

^’I|ll«r^ CJft <Hft< C^Fffsi^ ^T^1 

r*i'ir?l'5 I ^ 1 ;^ ^"SJ Clptf^^ 3r=5lC^r,si^ 

c«iV.^u f^^tt<j *ir^ 

«T?15iC5 I C!i?tl 

^r«t>T ( C^I ^T^rc^TIJ ’Tftf^‘5 ) 

«Tt?t1^C»l C5j>c^ siflsl »|f^ ?jt9 I 

«lt 3 « a C5i\?C^ (dilute) 

C:Sflf^^ ^V>\H ilirVCsi Cei'tc^^ 

^Ti 511} 4^1 c*ik captf^^ 

‘Sff^r ^t?1 '^PlC® =11 i C^=1511 'ilfJIC® 'Sir*!'!^ 

’I^JitCl <4:51lf51Kl ( ammonia ) 5(%»1S C’)Pt=l 'si^i’? 
( precipitate ) 5111 4C5|tf^ll1 fifC^ C^l3^ 

( ferric hydroxide ) I ci)^ caplfsi*? 

aifijc® *lf^sili:*l fsiR^a ; 

vacsufsilll C’lTTsi f^l f^511 

r«P|iCS5^ C«lf^i:« ’11'Qlll 51111 511 I f5f^ ^csilfsi^l ftf?! 

c»i\^ 5T*vf^r«f« capif^5F 4f>i^ at5? c’l’Htn? 5ii5ic?iT fif^m 
C5F»I1 'SW ^|C91 CII^.IITII, CT afiff C’l’dCHH ^*lCiT 

^f^illtf> caplf*!^ 4fjii®5 f^m C5[ cqr^ 

-Ifl (2fl« fK ^T?1 "nS ?lltc^t^ I 






^T«R I 

’gCo^ ^51T ap’lt’la 

C^rf^^l nf^l C^f 'erC5tsfSTt?(Wn 

I* c?it?:^ '3':^^ ^sifs 

^'^rsr ^fi(C'*i:5 i ^^^ir- 

45|5l r«f ^CS(^ 4| 5TS|^ ^^tCffT^ '^af (2|T*i ^1 

Gilt'S tft? ^t?f1 I 'sitsi^l c^"f ^r^c;? 

’itfii c^ 'Bif^ sf’^ar^ fV^'Bita c^r^a ^lf^- 

^ts fi(f?|^«t:< fisr^ ^f^ifil f^fr'5 

^T»(j I 'Bi^iTl liiT .2|<?rt^ I 

'Si^^ ’lf?5iri«t ^mt^l ( ground nut ) 

^^?[i srtc’iF, ^*1^ t^c?jTn's 'strc^Hi^T? 

?tfn iitfi 't^im ’if^iiT‘1 'st^j^ ^f«j^ i 

U15I5{ r?p ^twt*l ’^^■?Rl Oi ^t’f ■‘^tfst? I '^'551 

«1^<(t^ *T3 C’^5 '5l^r*ll «rfc^, 

t^tc^ 'BftM ‘i2tt^| 5fJ|-^41I 1 .Sf^fsrsj 

■Bif ^?ISI C^t^ ‘<T*f fw^n '5i^r»[?;^ C^^*l 

?t« »T*t ^rt^'i, UJ?F i2J5^rt?[ 5ir^5f-St^ s I 

WJT->lt«lt1IC‘t? 5!t«(7 

c£i>i;qf3p Ft^#t?f cwt'^tisr s ult 5rt^5( i 

'St'^rc^ 'Bff% "sji ^tVt^ ’)t'«(iT 

I c^ 4 f^-r^ 

5ffii^ii i^t?i ^c<?ii I f^r^T ^<(51’(£f^ 





\r^ 

9 sFftj|TCf5 I fafjl (Sfijrsi^s: 

^ff>f;i -^f^^[j cripsfc^ <JTHfC5I^ 

5TC9r 5iNiT -sr^rr^fr^ iffrTJT 

I c^tcTs v£it 5if«(iT 

^t«rT*l ^lf«fJT ■<fsftc?[ ?IT1% ?ltr*f 

% 

f^3^a CS^l JPr^Cs fflTf'jf'fl I ^^15? 

■sif^ I 

-it^ ^■^15 I <iHfr^ «t9fi 

C'<IT5I1 5J ^«’ll||Sc<5 C'«(T>I1 

^?T5^ ^T»ft^( ^?1 3^ I ^r^'<Tilt3S >2ff^f(f^ 

?,o.o ^-ft^vg 3|T^5f (2f^5 I • '‘im W Jsoo 

•> 

?1 ^>b'14 ^f?Fl 1 a '^f]'' ■^f9?lf^ f^f-I^ ^1 

•^1 CSlfSc^ >TS(« ’if^B'r^rs I ^T4;t<11 

?p [<f«(f5il s?1 ’itc'^i'T, ^3r CTI^ 

^tc*r.5 I TSfTsiTr.tf^ Cift»l^ :5^I fVc«fC*( 

^ ’^1^1^51 ^1^1 l^c« ■s[Rtc*f<? W.*\'^ 

lislfl^l •Sl^>r^ C'i*\ f^r-Slg ^filUl <?ffC^5T 1 

^^315! ^’fTrif c5^i ^fnjsT I ^^1*? 

^ar Jilt I 'a^^i ^■<^•^ 

m c^n^iT af*! 

nf^5itt*i ^fl^ii •<(tIi^ 'ifc^ I cn? c^tni 'sf^ 

^T3it=3 fihc's 3c^c^ I arfif 

^1*^1 «i^c^ ’trfa i 

Vi, c»T»ifcJr 



’ftc^sf I 


^nr ^*i ‘m<?f I 

L 

^=Jrtr?f^T '®r^ ( symbol ) 

^=*tt3[*It*tf^ ( atomic weight.) 

'3='sitf^^tllT ( discoverer ) 

8 ( specific gravity ) 

4 = iSfsft^ '2tr%^»T ( principal source ) 
b = ( melting point ) 

'» = »(*$ ( properties ) 

(fsnuf^® 

c 

( Actinium ) 

'3i= I 

fi =f^^'9 1 

T =- «f®«-'!JTt^l5'5 I 

C^f^^tsi ( Barium ) 

^ =Ba. 

o=%»l, !>vs» 3j: '®i: 1 

8 =8.0 

« - I 

'»if% 51?^^ *rBf, 

^f^5l (?FC»| I 





( Beryllium or Glycinum ) 

i = Be. 

'3 = ^ '\ J>v I 

« = «f?Pl I* 

'C^1'?l*l ( Boron ) 

^ = B. 

^ = i>." 

>3 = c’f^JTt^, ^yoir -Bi; I 

« = CTtHJlfl ( cm^T^n ) 

*» = TtS^T, *1^5^ j ^ '2l^T?( allotrophic 

modification I 
^TtPlf*r«T>l ( Calcium ) 

"i =Ca. 

t 

^ = 8»,o 

'0=c^i%, ^Ir-b- w, I 
8 =>.■!» 

I 

., = ^*ft?( arBt 'sif^ «4i'^t »i»c«r i ^*i^*n- 

nt<^t«TcJT '*1^ %r I 

^rtl^tf*l^t*l ( Carolinium ) 

« = f^«T, ^so^;'ei;i 

fnPrUtJl ( Caesium ) 

> = Cs. 





i/t 


'0=I5PR. ■'i\r^o I 

«=f3i5rtc^»f '8in^5.1 

^ ='«i«r9 o^r^sT, c*tTfeTrjnirc3?!? i sfsi^^ii- 

f>r^ ^rstc^r Jits i 

f'lfsSTS ( Cerium ) 

^ — Ce. 

>3 = ^rsfiff^sK ^b-.vD %\ I 

8 = (t.€ 

e = I 

1 = C^5i, ^«)fiT-5s smc*T 'ilSt 

5[fil?|j StS I 
captfanit^ ( Chromium ) 

^ =Cr. 

V3 = «(: «i: I 

8 = —'5»> 

♦ = C»lt5 C3PtJl 'StWS I 

■5» = '«r^T'® i’5rc*t I 

<1 = '«f5T^ to fits ^r^- 

( Cobalt ) 

5 = Co. 

^ 

8 =lr.»*l 





’ItC^ ; sn, 

I 

( Columbium ) 

^ = Cl. 

« 

CSf'lf^^t*! ( Decipium ) 

'i — Dp. 

■o = f^*lt^fe'“l ^Hb''«i; ! 

(t==5t>tt<l>Tt^ I 

( Didymium ) 

^ = Di. 

^ - :>8^,* 

'3 = csiW'^tii, •> 8 ^ <51:1 

8='^s».(t8 

t = 

1 i£i^? sfsi'S voi i 

( Dysprosium ) 

^=Dy. 

'3 = ffe ^bb<9 %l 'Bi: I 

4 = 


() 








I 

^ ^ ^t^*I ( dark‘room ) ! ^ C^U ^ttfsT 

^ «rtt^ ^ ^r«r c^*r 

®t»T I ^151 firC5?f 3?^C3T'S 5f^r.« 

fk miU c^t^ 

I ^ ^^fsTl 

^tcaf C^t^ C® svi’T ( develope ) ^fiir^ I ^#jpCJr 
<2f<in5( ia^1& ^ eiTt"^ ( ruby lamp ) Tl ^t®l C*r'811 
»lTt*^ 'T?nrf^ I ’Ttifl ^C»I1 ^ ‘2f^?f 

( actinic rays ) v,fi{ c?ti.^ sitC’t ^ ^tc»l 

C?l^ ^1 ( fogged ) ?? I <M m «lt»l 

'<5ltt®it^ <2H:5lt?R, ^t^l 'sitC^lTC® C?ffe s»^ ^ srI ; '«rr^^»I 

* 

c?f§ «2t^^ ^ 'srrcefl 

»itf5n:^ '«ra ^ I c?ife- 

'of^CT »lt»I ^TtSTtll ilf'J ^«l 

Tf\Vf\ ^c»l1 c?rc^ »itf^1c«i c?f5 I 

^r^»llt"^ ^ttrr^ft ( actiijic rays ) 

^n, »iT®i ^ ?? I "^5 ^Tc^r- 

■ 

♦rc^t^ fV=?1 ^1 ( actinic rays ) ^- 

if® ^t^1 C«rf«tt^ ^tv\ 

f^?r 4^<IT5i1 C?fT> ??, 




»rV 

lilt siter 3TTT*^ ?itc« <s\^ fsiPit 

I ®n^ ^\5 5iT«ti 'srtfjrri 

c?tt c*r*^l ’iT^^ c’^ 

C? «Tt«l 'STtC^il ^S 3^t5l f^fTO I 

nf-fi '5ltW 5tc^ ^51^3 C^l '®t« 

■<FT51 ^t^tr.l5 1 



^^«TI ?r’f< "<It*^ j 

t^tc'® « ®it«i 'ii;;®?! ^t5 i 


cQt *1^ «1T^ fffr.® I 

^ ®t?i cwf«(c® 

C?f^ ( Ilford Empress plate ) C^lH Cf-f^ 

’STS®: ^tls ®T5it5l1 ®T^ « liit ^t^t- 

•Itl® »lt»I I^Kl Rfl® ^ I ‘SfC^t^^T ^Stt®l1 
«iTc»ii « ^t®Pi ’src^f «iito ’Tfc?! I 
'»rrf5Tt»i ®ti5t3 ^*t?T ’JtftiKi tffi^^r 5P11 ^ic?r?f sf:<(T 

^®t»I 'nsisiNHCSl^ ^ nt^l Jfil? 











I \rt) 

' '^ft^Tii < 2 ic?rr^:( 5^1=5 *jrc? 1 c ?^3 

^ f^c’F'S f^7:^ii «fat^sT 1 

'« fm5^ r*f^i 'oTsi 

I f^:? «Ff^c 9 i ^rc^ >rT»fl 

Bf^T i 5 r,sr?i fssT^t^ c^fTt^ csT^ (SfcutBfJf 1 


R^ fe;w?r JiWT R?i <t]6?i1 1 

^5t?l R?f^tr$ ^fq 11 ®^ 

^t^l ■=^tw1 "sitc^Tl 1 

C^R»1 IfiJ’iFtS ; c^f^ cfeRsi ^tus 

I CTW5TT 5lR«(tC1l TTJ 3|TR?I1 

fwc^ ^*ra^ jf^tii *iT^ R?(i Rc®i 

^T«T C^5?1 ^f>n5 «'^^«(1R ’^f%^l1 c^Rc?i<i 

^rfn I ^«T ^t%?i m *n^i 5it 1 

c^Rei ^15 c^f'sul c^*t 

^R«<1 5 ? } c?[^ c?tc^^ 

'5:1C»I1 ^1 I cfeRsii^ C5|5T ’T’l^lT,-^ ^5TtJI m, c^l^ ^ 

Rf 5Rl «rtc^ 1 ’ir:^?f ^TRr.ii Rp^i ’^nm 

Bfq «rtTi fR 

Rw cijRc«i^ c^rsf R 5 I ’Tfc?! 1 

»]Tt^ C^R C'St'T 

^R«fl I 5tjm «rrRF?:«i ^jt^'S ^■^ 1 ^R ®iTtc*^ 
• '5itr»iTif csBf s£i^*f \'9t pR ?firl"^ «ijT^ 

TsTf? nR^s *tR1 I 






SlO 


«fat«R I 

CTWt^ Jft^ - ?*t '8It^t^?[ 1 

fsjfsi^ ?ft»T - I 

« 

I 

B 

Bff^^ftfiR C’ttfejf f^iT ( C^TTf^?:*!^ ^•fll 

■«(1% I 

^1 C?r^ ^ ^T?I JI?Tgft?l I C3F*I 

1 T'*ri ’lew feifww I 

9 

C’T^ i 

-I <1 

cwW?? cwt*ft^® « j^T^ws ’IwKf*ifaf3 
^te5w m^ ^cw ’IK1? c?f^ i 

*tjrf?:<* ^TC'Sitws' a'w wt»rt?fi^ 

fSFwi c!^ ^r^?pc3i tf^e« I c?f^ i?tsit«r^- 

cww cwTr^i^e^^^tc^nitw c^f"*i wtwl "srttsil '«i?r 

sfw 

I 1^® s ^fw ^rne^.c?fl c?t^ wl cw c?rc^ 'sitcsn cw^- 
’*F‘l ?JW TWI ^f55 I <2ff^^f% 

wl cw c?tc& ■^*1 ^fe®ii 

I C’FH w1 c^T^ c^e»i wtct^l 

Tfwwi wf^wi ’fte^ =11 ^t^ww ^fw ^f%7315 

^fw CST^Fl WfW 'ilWf’t c?f^ W7W?TW I f^’^T’ltw *fC'*F 

C?fl C¥|^ WR?tW ^Wtt C?fC^ ■^fWWfW ^5 

<2t<(i:^ ^ CSftJ '«lC’1’!t1 ^^tC’1^1 '5^*1 ^*1 

ffCW I SFC^ wrfwc B ’Tlfwi:^ 8 WTf’lfWiS ^f^C'5 





. . . -■ -T' —- - - - 1 - - - - - M -... I-I. 

C?ttf *T®T ?? I «r¥ C?t^- 

fnt ^4 ¥fr^^ #t5i, c?(i:^5 c?tt> TTfer 

^■^ I c^fU «i‘f=n <siHt 

’It? c^ 5tril^r'-Tl C?lfe ‘Ti^JTr.SF I 

C?f''.&?[ <!lttTI C^ C^T^f <2t^« 

Ctl^ Ct[VS 

CSit^ «rtc^ I rv,^^ C5(^^?p C?(:^ 

oftr^r^ 4^? ^t^t? fV»Pl 

I iiw® <itiit«i^ Slit I 



?mK -ff^ 1 


CT ^5 ■sitc^ C^ fkiw frc®! C^JR C^«r 

Os, 

c»iCliffffc^i cTf tif: 
C^lt»f 3R ffffl ffKl ffCf^ ftf fvi 

fir¥ fi 1 s^rf 9 r>p9\5i c^Tar ^Tfl 































filMtsi ff’f'l I 


’iTsri sf^tsft ?pf^ ^tusiTci; 

I ^1IR 5 ^ 55 ^ 

^'s Ffari I r<p^ c?(^ 

«it«i ^fc^itii ^1 «t«T ^U‘\ 

’Tfar^T I 1%^j:sK3 

c«FJTJ(i ■sfr® jfr^t ^Ttf^i:^ *frcii ^^rc's i 1 

^ » 

cn Sfsr ij'jfws: ^tsT I 

C^t^T r^?R "Sfrcf ■ST51 ^f<?H’. M951, Slf'^S 

f¥5l/.si5 f^?|r r^i(1 C?t^ 

fyc^ 'si^ff*?. TTtc*(^TC5 f¥5^rsi<l 

^’Isi a^T wf^ ^r? ^^r,i(«i 

^f5l c?fc55i W.K1 Tt^i Tt^ sir’ff- 

^1(1 f*n:^ 5Tl c?f^^sl w.f^ -513^ c?tc^ 

’ffC'j I c?t^ c?t^ ^trfiT 

I ffii 'sitc’B' ®r^ 

c?l-m ^ *t“rcs}^ c^m :?^i ffr^fi ^r?i ^t?r nW :?5?r 

’ttC^I »ltf^?fl CTWg ^5I1 iTj f^fl1 

^9 ^sii 5itf^^i 5if^| ^5ff]j r^?p ijfii ^t?) ’Tfa,—c^f^- 

c’ni c?t^ ^ fifw 1^51 ^f^?ii m 1 

<1^, ^fsfiii Tm ^r^?ii 

csi^ 'qRj ’'it^i’H 

^ «^fC5T C’T^tW, t;< 51’tll^ 5rt 

?if I C?t& «rrsfT^ 1 

C>m C?f'5 t5 ^Tf^csia ^«T 3T^ 

^1 C?l^ 3F?f Tf3^ »T5f? C«rf^^l C?f^ 

f^sn I 





av9 

«ftPFC5i ^ c?ffe 

<its^ 5iffl ^t5i cft^ cn'§ 

^f?IC'® ’[[^1 ?IT5 I Jr*?!! f ^1 ^51 JTttC8f?f ^n:si5i <!tff<FC5l 

^t^rcs ^iTr<}?it^ |- cnv « 1 c?i^ « C5t»ii 

I 

I 

CT^ c?t5 ®r5i Tfij'i c’f:*! 

^Tfiffll ^(51 9 f^Wf ^^i:^ >IT1( ^T5, 5t*t ^SfJT 

c?l^ ^tft 

c<^^<>ni c^t^T f%5rr|SfJ{ 

<2it»i’t <«fT?:^, c>it^i ^«n^( I cmfeii 51^^ 

f¥5X*i I 



^^51 sfTi"^ j c^rr^i 1, 

C\ ^C<K3pt*!lti5^ ^ 'AT ‘ c?rt» 

I '«•! lilt c^ ’TT^rtsi csfi^ 

r<Pl ^t?l cfeil ’(t^lll atf I C’T^f^ 

' »rt«ilj|*i c?fc^ %s[ Tt^r 

n« cJfRc^ *lt«irt «ita >^^^*^ ii« f%^l ^ 



I 


^8 

<2fr^ « ^T®j ’iT^^rri:® >fr*ri «f’fs ’rr? i 

« 

i2r?Fr?r cifc^ uc«ii 

c^l (Trt ’^ftsF tT^i ’ff's^t^ ^tsj^Jii 

'8 '®iTsi« c^<ttn I fS ^r*i!:^ 

c?t'& ^fln:®! '^s I 

«rfr<*!;^ c?i^ '<f« 'S f®«- 

ei’f ?F?n ^rir =rl ^rtf^c^ ijt?;3j<i 

'^c^u m^, ^=rt5ri scu i 

f^C»TlF C?t^ C^r??; ^ C?f^ 

<?ff^?rl ^'8111 ^f3 f^5i 

"^nF^ ^?f, %\^ ^3r s^^|5 

"SltC^ >F«»J f^?f1 

'5JR5, ^Tfl 1^^ ^r^5}1 C?f5 ^arto ^-9 I 

I ’if^ ^5 '^R^'?}f»f igf^ 

^9 ^ C?l^ 'Qf^ 

^«JF C?t^ ?tt|c^ ^f99^ ^ 

's f^H ■<it^i:'® ^tc®i 
^c«r I 

^1“®I1 ^Tt^Tl I 

?F5jv5 —5F1 ^iFl 9^ ^JFI C?FC^ 5lfsf ^9^ 

>f15|l3r ^5i1 ^tF:?f ^1 ?pr^*inr.'M^ «it^ ^icbjI R^l 

^Tf^?l1 Cffc^ '2f^T^ '5}^ ^t?i ^t<ll'=l 

^9^ ^riicai C^if ^ft S9l 9\9 I 

’ip?!! c?tc^ Tl^l 

c®»5i9r^ ^1 I (ap5i»t: 0 

fsrai I 


r 



‘' 1 T«T I* 

( 0£f‘<5rfitc^^ ^fi I ) 

“Calcutta Journal of Medicine” 

“On the Desirability of a Natiofial Institution 
for the Cultivation of Pliysical Sciences by the Natives 
of India” 'Si^% ^ ’IW 

* 5 : '®i; “Indian Association for the Cultivation of Science” 

5f5fT 'SpQ^ 'sjtfsiT '« '3prf«fti1*l 

<511, C5^1 'S ’Ta I 

H[^rc'«!f?i OTirlft fsfji c^ 

51 # T'O" iSTWl 51t5f^ «»•• 

5t5ft^ 9^ C^T"flt% ^11 ^Si 5lt«ltnt 
^15 ^t|5f^ 'sng^; >. -i^t^vQ 

’ItCiTST, '5t^1 35tcq 9|«<i:s('^ 

^<t5fj3r?r ^5ii ^tfr ’ft:^ 1 ®P<Ftir 

15^111 ftfVif^tfe llifl 5 f*v£fJ 5 . 

<21^5 I e'lt^ 'si<«r 5lf^« 

<5^t » 1 «i^ ^®I1^5itC5T “The Indian Asso- 

* 3fH >l!C»tl«lit I—J» “Homeo- 

pathy for the Indian Field'^ **1 3??m ?(|aj “Homeopathy” ; 

atC^^ *11*1 *'i*hiIosopby of Homeopathy.” 



ciat^on for the Cultivation of Science” 'srf^fjt^JT (Stf^lS'S 
I C^"»r»T ^=1 'Sr^*l 

C2rr?f^t^ 

sif%fC’5?I ^tf^ W?I?T W» ^ ^t- 

Ci^t^f t£i^;sit%?l C^ f^f»5^ ’W*! 

^W® <Jfl ! 'S’l^ ^•^ 

4 

fi[»tf^® ®t5i c^ 

C'2r?f*t 5t^t5l1 'eit^ '«15t®1 

?(r%;s ^r^si ^- 

‘^t?r ^-IJ ’??:tf“t^[1%^ ^f^C'S sittasi; CT 

'^'f^. . CT Tt^ C^ srttg- ff^ ; 

C’lili’l 'slt^lCHf^ "SW *1131^3 I 

(71^ f^arf:? >r»1 ok ^ ^ 

'St'^iiTi c*rt^tfli7F *fi:^ cell 

# 

‘, 'il^t (7lt«f ^ ^5t^ TOtC^^l .5Ut^ CTt^ ■ 

5^?t ^f^iTs };’trf^C^5T =rt ;: ^'^511 '<Ff?fC51 s 

^ffiltc^ Jl’SfSf ^C'SST 511 I • 'SflU 8 0 

^<5.>l^ ’tC^ C^1^*t «t^'®^>tt?l 3IC?1T fofsi^ 

(71 #^51 >I'v5JtW ^ f^®ti:51?J 511'^^t^ 'SiU^ltbsil 

f^c*f^ isjcirf^si I . ^i:tn:*t^ •'^tctir c^*i*i 

^(5, f^®t5i '«i’afii ’i^nr ^<!.ji^ ^f^nl- 

<Tftiit« 'si^itutPi ^^1 3 Tt^i. ^«i, 

tiiJi5i iitJftcu ?it5irs?f ^t^l f^ii ^f%t<2i^ 5151^ r<;»i- 

5I9fC»I?l ^5il ^C*nT ^C^iTBf^T, ^ '5I«(J- 





^t%9I=T I 5RJ 

'5f<(I^*lt«, 4^t5l'5l, ^?I '« ^<lT^»r9f®1 f^«l 

f^PSf^tff s I '^t^tSf ^tiC»tiT ^»IItS?' 

*ir^’55 ; 1% ^’itra wm? ^1 

f^stcsnr ’j®! [^■^l ^f^?i1 wc*!^ '2f»rt^ 

’ftR, ^t^R ‘2tt‘fnc*i cell 

I cell 'tf^^ ’RRff> 

C«T»t^t^?l ? C^t«( ^ *1R 5?tt, 

’i^'fT^ ’t^iT c^l''5i?J«^ ^c^5T I ^J9«'3 "Bi: 

4CiTTf^R*f{R^ ^tc*! t^f^r “Put- 

"ftft I 5f^ ^C^S[ I 

^RR #t^csT^ src<fi r^®R J|^j? 

'*if^^"tc5? f^c«i5? 1 «Rj c^ ’tai 

c^sfjJl "nl 3^^?rl : i 

I have very little to tell you about our Association, 
and that little, I am afraid, is likely to be the la&t. 
All thkt I had to say, I have said on every occasion 

4 

I had the pleasure of meeting you. I have only now 
to reiterate my conviction that if our country is to 
advance at all and take rank and share her respon¬ 
sibilities with the civilised natiovis of the world, it can 
only be by means of Science or positive knowledge 
of Gods’ works. To this end I have given the best 
portion of my life, but I am sorry to leave this world 
with the impression that my labours have not met 
with the success which the end aimed at deserves. 
However, I do not despair of our future. My faith in 



I 


an dVerruling Providence has not abated an iota on 
account of my own ill success. I fully believe that 
thare is a deepci design in the events that are passing 
than what we see on the surface. I believe every¬ 
thing has begn ordered for good and accordingly I 
believe that my removal fron^ the scene of my labours is 
undoubtedly necessary for the good of the Association 
and of our Country. Younger .men should come and 
step in to take my place and work with more energy 
than I have been able to put forth. 

51551 } C^TtC^^ C5T CifC*! 

>2(5pt 5^51 ^*ft< I ^^51 

jwi >rtc’|5f I CT 5i^<^ ^'rtr 

'Slt5I?1 fjfJT ^tt?W5J 

I aftsi ^SltOf?) ^t^51 

'« I (aR»t:) 


I 

^5lt^ ’Ft? [—T5lt? ^t? I 

af«i ♦tt’l ( palm oil) 

^ I 

cTt^f f%5ii I— 

5T5f *if?5rt*i iSiVs 

I ^ '*rtt:?s '5T51 



f?[®TsT 1^*11 ‘ aa 

srt? (lead-coloured preceipHate) 

I ^ C5^51, ^C*t1- 

C5rf?I?1 i£l#It^ f^'^1 srlf^-C^f CiStW’lC^^ =Tt I 

» 

c*tr^tfn?it^ c?Ft^t^'5 

CSl^Wt?! '5}^« ^i( I C^t=I "SISI ♦ff^srt*! 

^«r ( orange colour ) «(t^«l ^c?r | 

f3F?i11—'srtrjjf^TtiT f^sr- 

»tf91C>r ’Tfsillfed I ’Tt’ttWI 

•s *\ 

•trcnT^sr^^' 51f?lt9^1 fe»R til^t ’Itrf «itw1- 

C^ ’1'«r ^ %t%»R ^II '®rfc»l1 ’S5tf%1 

I *fc?f cw<f1 c^t?r C5f "srrcql (?T 

v^^'S'sis; f^fCT fN 5^?it^ii c^^»l 

^fli; '5n:«wi sTff'Q i 

4:*rtf^1 ^Tt i- '4^15 'Sftn *><> ?nt«i5( 

c^5i%5i ^t s;t sit’fi 'sffir is^finri 

f¥« ^ ’U'^nsT iac?rrf^^rl utf^ fet ■'if^ i 

A 

cw«il cM% (71 c»ft^ c=i^f^5i %i ’3t?i 

^ 51t^ I (strong solution) 'siftt 

^ I 

^ '2t‘tt<^ I—5TI*ri^ 

?rc»r^ >fc?f ^ *it'sntif 15 %- 

»rC«iT C^Pt?! *tTftt’^?l '®ltl^^-t?l 'sn5I« I 

ireff^ ’iW^PF 5i^«i '2t*tt»it '»i1f^'?t^ 

I (Tit '5rt»i»i 

^9l?[l|i*f C^ 51^»I '5(f%t®'Q «d^C^ ^11 





) 

lf’f'4 1. 

!$ c>!i c^ 5is(^ 

*lft^ ^c?R I 

w 4 ^ 

>l"^< 

^ i5ti%^ fe I fii*t«i sii«(i 

'Srf^ 'BJta 'Sft^ *flt^ <SiS\U flft^® ■« 

c^^tiSiT ?(iT»T^csK ®ic*fi ^ff^1 Ftf^^ ftic^ i 

>4^ t^2f*i 5i5i^?t ’iflc:^ 's ’l«ft«Nsf^ ^rt^tc^ 

fsif-t* f?, (7T 1 

<1? tiiifa^ ntfK c«(t^i ^t^tcii c^f^!ii iTt^i -, c^s^i 

JT*0?l '®f>p 

<T»rr?if=i=^ f^5i c»t^ ^f’si ^rt^M I "st^tsr ^5 t ctI ^*rf<c^ 

^1 #Tc5 irtf^fi ou ^fsr 

?PT?Ii^?t^ 'Sisft*^ -S 4 • (7i#C'Sf5 ^^*1 «!?: ^f^U5 I 

X 

bTfs ?f% 5rc^ JiT]'f»iT 1 

5— 


'SJTf 5(TtS| 

• 

:5 a* 


•09 9 

-sif^ ( ^rfrllT 'Sftc^lf^^ 

^-»(t ) 

11 





igsit^ (alum) 

1 

c^»rtl5ii 

^1 


^c< ^1 '*rfe5 ’iTc?r i 



^."^TFlSi, lrl», to'r C«1W 

^Kcsf^i c^tc3 

'3 5f:sjr^^f3?^»t TO 

I "Slf^Tl ?:^i5tfq5} JITil? V^\r^ C^R^jf-'lT 

’ir?! ^5^ ^i?fl sir-T^F!"^ ^K:Tl ^rf> I 

w:^ n^r:’f^i ^®'T (fresh) c?t^, 

c'tnr^ 55I[R ^r^rc?t^ '5i;n*pi ^Rsii «frnp i 

ar^fc*!^ ^r?i ffi »r!i?c ^?f5 4=5^ I 'siifiTRid 
tR:-tI "sii-ifrcf^ c^r^Ftw^ :9WR, r<F5i's 
5ir<i?t nrRc^^i I mA 3F^ ¥R<jr? •sfMtcfrsr cff^rcij 
'®frR?ii, ^rsrrcfT^ fsiR^ ^\tc^ 

3j?if ^rRr^ ^t*f?n RRc?i^ ’fr^t^?d <rtRf i 

I ■ 

“Rs^^ w’fi'' Rsr^T ?rr?f 

'iiT, fn, 'S\\ ’T'^iR® ^^l^•^ ’iR&tRi® Rsr, Rfsf « 
R^if^ 5(tR^ i 

^cR >s^ ^r^i '2tf% jtrii 

O^' '5ltJ?1 I 

R®tJT if’f:*! sfsr ^«i'<irtR ^?rr»i1 srfw ?»c»r 
^Rw?r sfRj RraRR^ i 

RRsi^ a5, Rfl ^^lT^ ’jfu ^RT?(7:5F?r ^ atife i 

?tw^ RR^ a3f RiRrs \ 


• • 5{? ^srr?T 

I 



“f^srtsT *r^«i I 




^ I ] tmi CT >s*s» I [ ««r I 


c»rl?[-»rt^ I 

(srrftJT «rrf^»i*i ^ fe»nR, cn 

KS C3W i!rtf^C3 »(tCT i C’fi?rt=? ."^^R- 

«ttf tffrSPF ’TSJ «ft^ ^rosp? 

^65t»nR <2rf^'« f5c*H I op^hi <sitff«¥ fapfl 

9 '«rsTt“6^r ’f’Tsl »r?[j? 

f^tftcsR I 'iw Cf\^ »Tsi« f3Rl ^ 

•sr^«i ?s^ 'tW^ ‘^l»r5^ 

'8 wrsi Rrtflc*! btnp^l 

’VflFH C^^ltOF I fw*l 

CT ^tC!l f%^*l »R c*lt "^tPR 

9tc^ cnt^^ f^*! 













cijsn cwTst^ ^ \ c-s^t^jO 

C«mf^:^ ^I'S 1 

^«f ?ic^ m\^i' 

Tlw Jft’nr ^*1 c?^ ^ifail I 

'Stc^ ^f5f«f^?itJ»?l*l ^r»r i 'eJt^H ^'3: 

’!Wtf <lf^ ’ft^tc^ 'BfJl-5^‘1 J 4^? 

>1^ ^US 3^:? ff?i1 ?|«f% 

mu I cm:? w? 

W»5( jff^ ?it^?t?r «r3 «2rf<5ri 

f^»f ^ 5ii I ^rsfi^ wi jfrjT‘1 

c^ ^t[9»pir<2ro «5r *i^*i <Tffijc»iJ? 

^1 1 %3 sitfsic^ »itf«t»r I «i^c^ ^ftf 

^fl»l; >5^1 C5t»I i »l1^f^^l1 «2|lf1 s??p^fe 

’af^‘f3 3?t»i, mi »T*i« tRsB^rsfsrtf®^ H 
cm?i ^1 c?!*! I '»it«f 9 
»ri^?i I 

bwtf^ ap*[t«f5 CW’l ^?if33(tC^ TSlftTr?*! ^f?[C®C55T. 

'SW C?rf^«l C«l, 4^)5? fffiT C^ f?C5f 

»pft<fi Tf^i »i^c^*r I c*ftfltPf^ »i«T 

-t{%*c^ mw m’tt^ nrf^ csfei \ ^Th- 

<(ti5«i ^c»i m?pf *ms 

t 

■ftstmf *tf?*r3 5ii I rnmOTT Ji*w 

m<(t?r fr?—t^i ^ 'STWonj 

?i^ ^ \ ^ f5?^ CT ^ 

*[R% «rf^ ^«f ^t^rs 





* 9 ■, 

^ ^^<51 m ^C5 I ^ *tf^f^ ^fJTStW 

'Sf<f^?-C*l'»R^'!>«••• ^8ft?f s?W?T« 

c^ ^ ^ffRTs 9^ ^5t^«i^ 'srt 

I ^'5flF«l ^'^T?T f^*| «!ftc^, «jf«f% 
fsT^prfBpl 'TtC^ I -ill 

c^t^ Tt5f ?F^?(1 ’ittof5*rt I '»i^^ *ff^, 

<(f^C^ C’tC^- ^?[1 I f%?|icn Tt^- 

tw ^Jl^fiT Wt?l1 ♦ifflblpRi *1tCiT, , 3It5?I^?( ^tBf Vs- 

’Tff^ ^^nftiT'fW’f ’^f%' '2t^ <flfs?5r, 

I 

CTl^, *f^ 'arWm "f® »f^ 

«rf?rt»i>Tt<a ^r ^5rt?rt>i>Tt«fT ^?rl ^ftcir, apjt’f^ 

cbIi I *tt%' ^P( 

^sra'nf 

I (?^ *[(%* I ^^tc’l C^?!(*f 

^ ^•v’Tts I 'sr^s 

<?i^ ^*ltci ^ ^'® =ii, 

<ii5p?f?r <a cbIi Ktv!sc,k, W ^a? 5rt «»• *[« 

’iCTT'S (?^^ ^ra 5n^< ^ I '®rtTR3i 'a^R sn, 

■ ai t >(lw^< ’I’ra ^91 

^ *it%^ -, c»i^f^ 

'^*r5l ! 


§l>iai Jf9^ CTST, f^, ^ I 






'««t?i'’i?i ’Tiff I 

Vila’s ^ fiv CfR ’35^- 

lf« 5^, fsiBf ^ 

5rt% ntc? JTir 

•sr^^ «R» 4?ii«i ’Pitt»it55rt^j 

cult’ll C^ ^ff *i< =Tt« *1tCiT ; 

c>r »T^f f^"m ^srtc^itRt^ ^ i to 

<5r?I% ^ <nr^ *fr^c^ bff^ 

'srm =1151 to 

*w, *i«f, ^1 ^w f^|iT c^T^f f5^ ’«rtr^ 5?i j 
*ltcs uqis’i »tf^ ^ Sltaj 

’^tc^} '5t?t^^’1^^ 'si^ijn:^, to^ ^ 

^^TTl C^C»I I CT^ ^rt^CSC^ CT 

n^'«f«T to^ ^tto ’ll f^T3l «2f®t^ 

iSftfto W9 *tt5^ ’UfT?f 

^1 bfjjfiifV jrsfsjstc*! ^ k^^itC5i 

4^?ii*t «ito5^ totsf TO 

<811^ to fto 

to CT, CT TO '«•! ’TTsWC^ ^ *t*f ^ , 

cn^ TO til «rto?i «ittt *to> ^ ^ ^ittN 

•j?<t nto '*t^ *ii:«jT 



i ^ S(t^ i <2f’!f»r ’yl 

% iffsim »it^ ^f^l srm ^?rtc5; fN 

« 

'siCT^ *IH^'SRpf^ = 1 ^ 5t1^ 5 ^ aji^M^ *lfir- 

?itf«^ ^51,4^? '9 ^ »it=R 

aRff^ «^^ JT%1 fttecf 1 

W^ ^Pfiif 3?1 C^, *^« 'St^ ^ll^Jt^t 

*itf^ srI i ^ 

5?1 I 

5it5ic^?i ^*it!T ’tf^^itfaif^ ^«i f% ? ’tipnj 

'Si^ ISt^ ^i5f ^ i 

«t5l C^ '9't ^1 *R^ ^ ^1 ; 

C^t!( '9*1 '9«l-f^fe C^tJT 

'9C*rSf »ftu*fl ^f^?l1 I C^ts? ^Pi ^C*I (?T^ 

«ft^K *RK •«^’sp‘tt^ 5RF ijl, ^R«lt C^tJl 

’f^t'^r W *(wt< Sit'tt^l ^R<^T f^C»R ^1 

ftf^ir «R"t 1^ *itf^ I 5it«( ^?n:«i, 

ftf%*i ^w, ^ifiR'f^f Wr^ ^ ^ '5if9«Tt^ ?rf^ 

I h»tf^^'n*i >2ftf^?[i 

\ ( 7 ^ 9fq JSsf^rf-n^ '<it’fr< 

i ^. Pfi '5Jt^^^t5( ^t»r 

fsRiCT^ 5pni1 ^rttocf I (?i^ fsnisi'ot^t 

iSttf fii?R <sr¥f^ 

fsit? ^f® C^lt^ ^ 

c>^ fsnm »pw *ifR<t 



“----,-—. . . ■ " " '■ - -- 

'«Tt5iCT ^ CT «rWf?^ 

•ttfir I »ic9r ’TW ^srWm wt=T 

. ® 

I csfip OTI? 5c-$j '<frc<ir, 'STfffe® 

'Srtt^^ C*T$ CJfCHiT^ ^ 

‘sil'alf^^ f^KC*r?r ^Tt^i 

^^1 I ^Will 

^WPHT ^sr «2r^^rf? «a;<^ •att^r 

CT ^e| Slt^ ; CT CTf 

^si «rtf^^t!? 5?^ I 

CH JPR? ^1 ®r5Sf 'Sf^ffCJl 'SI<!R1 

"Sfsar c^’f ^ ’*R^l «ftii«i 

to '^rtl^ ’tti?! ^ I (?TWFt?r 

<2t5^»T i 

^5T^«n! «ic®wr<»ifts( ^ to?i 

'sraj 'sic'i'ifl la^ 'Q*i fisf ^^'Q 

«ltt^ 1 

i *1!*^ ’apr^il 

c^^tsr; ^if%5lw, CT»t ’JjT ^ i «pji-<2rt«i 

lai::^ «ac^ 'br#® ^ ♦fr? j ^5^ 

C'fi *(t5r^ ^ srI I (?i ^1f^ ^^’1 ^ ^TO, 

<?i «ftf^ wr^t^rsi_5(M ; sc^-2ft*i 

cn (?H WCfi uFCT 1^«f ^ ^ tftlllf?® 

^<f:*i1%« «rlf^ ^iif^ *it«R ^ 1 '"iPW «rtf^ »iiHf*t 

C’fN^ ^ sfl 'sW^ ^ 


^•1 


fWts» I 

fV? wt^T « ^ '«rfc5 c^ ^W'«' 

iitJR «i<(: ^tjim ^?i 1 I 

(aF»rt:) 
rar ^ I 


^3 '®ltC5Tt’F fR I 

^3 ^t^ll ^t?r, f ?t 'BTC^CTiH ^ 1 

c'sW fri c^ ¥c^ ^ir, 

^«fji wtl^ *3c^ a ^*ftw ff^ c^ 
’3t?lt^ ^5$ m ^ ill I »rt§lii 'sif^ ^ 

C^t»I1 ^ I il>l1«lpr8 f 3lHf ^ irt I S(irf»[W 

M 

^f»i:^ 3^ <st<f5i^: 5f3^ ftfssrs ^ i 

^ ijf «r3«: 

»I^^; ?ltCT C^ ?li*( 'Bf^fJri 

cqii «t<*rp(?i 3Jt?r *t^ ^ ^ i 'sr^tw 'em 
«^?(1 If® »ilc^ ^Ic^r I Ifac^s asr ^fH ^ ^ 
f^ 5fl »itf^ «ftt^ I crt^irl ^tc^ ,lf® ^5t^| If® 

t5'5t*T^i 5it<rfi^*i C3t*rtl® "^i^»rrs^Ji^ cwr 

(?r c^ (?i|?irc’t ®fl ^1 ^ i ^fl«(l 

^ f^ ^>rti?TtT 'si<*Rl '»rl^ »itW »^lc»rl Bf»ic$ i 
»irt^| c^?Rl, ^ »iTW ^c»T 

i?/’’»tc»ri ^ (;aftC3 3^^ ^ ’i^csjI <^*1 

^ ^ i ^Ipsl <irtc^ I 







• - 



<81^ (iiCTtfSrai’i :»'8it^ 

C3t>rt^ 'Bpp 4cstt1^?rt^ ' « „ 




' »f 

^8. ,,, 


'BiWfl ’rr&t=*r ‘flJTtcsicsriT 

*f«rt< '«f»i Ftf^ to I ^i«R ’Urf^ 

^ c^f ^1 

C^t fe ^ I ^ c^ t^5( ^ *ic^ 

^'5 ^1 ^,f^?l1 ltrsi{ 

’*Tt=i»fti C5rf^irl lifr® I ’if^a ^ ct 

^i*t (?R <»« f^f^ Vo 

# 

^«(i «ftc^ I ?rVt*i 

1 

« 

CTC’si^jt^^ I 

Srrt^ 4 ^*51 I 

»rt^T C ^ft5it?r?f) i ;, 

^Ro 

^ <^Tar ^itf^ I (71 ^t3r (TI^i c^ 

^ lij^? ^5, 4^tCS?8T, C^>^{C9R ^1 .Ir «rt^ c^ 

♦mc<w TtTi >st<rc*i ^ 

^ »r^ I **fc^ ^’loit^F f^fe *jwtflf 

Btf^ I <2(r5T^ ^t<SrW?l1^ «fpR CT, 

C*T^J7I^t^flr5^ ^^{.®i 'St^h^'ldl *lt<l ?Rf% *?t*rt^flt *¥l8f 

tpi I ^ *i*rt< '«>t^ 'flTO f^it^ ww 
TOrif^«rtt»!l ®?tf»nii fifer® ct *m< 

'^TV® ff, «t^tc«F c»iij;*i^l^Rf? ’^•11 *R3i c»i^ 



irn*ii 


C*Ff»J?j f^c® 3?^ l (7t^ 

?rs ^t?i ^3T '«rt??s 

into ^ nrn mm ’ito*! i[5« I 

^ nw (?k 5tf^i5 m\ c^n 

«Tt^r5 to oi^ c^ m‘i\^ «3tt?:^, 

to c^?w*t ^”'5i1 I c>i^ Tfc^ 'sf^r® 
^t?f ^<1 to ^to, c^i <<f^c^, 

(71^ nL^ cnc^^af^^vttto I 3rt^c»f 

ff5( ^9 I 

‘srr?»« ^1 Tt’i:?’* ff?( ^ 

?rtf^c5 I Jj 3?<^ f®^?i c®rtt^ 

» 

^to^ ^ »rtf^c^ 5^1 <m^ 

^ W^Srl ^^sfto ^ I 

fNi ^ ^tto^ ^ 5to "sitto 

’innc? ^fto V to <rw stt^f^ "to «2tCTt^% \ 

*t^ 5C31 to "srw m ^ to 

fsnj ^ ^ I c^it rto «i’«r5r3s c^to »i^r otr’I 

CSfW^ ^ ll^ (7(^K^ 

(flwntaftii I to »iTtc'^?f ^t^r® ^to 

3fl^5PTtBl^ ^1 fPf '^fto ’RCT 

f5n^i»?rto «it«(^*^ to <fl®[c*itvt^ c^re^l 

^to nn fsraf^to c^*T*itc?f ^ ton ’ito 




'' ' •« • 






^ 'Slt^ 1 


'H <• 






^^o 


JTT^^srfgc^^ .il<pi& V||{;3J 

' / ^ I 

t^tc® I Sltc^ Sltc^ JI«fT 

f^5l ^^C=T 1 "^filCST <2153513? 

*ltr’IC?I 'S f f^'9 ^ltc=T I ^t3H5 3f;?lt^ 

I K^t'5rf^t^ 5iti:3i^ ct^3r «ti:^ 5^1 

:Tt?f^i:«T ^tsf 5pf^i:^ ^ft?i1 ^?r 1 wf 

I ’TC'^ «ttf^ 

®C5Ife I ^Tttl?r 

<2mft ??(5111 -511^ *r*t 5fc®i *\if 

c?r»ii:« 3 ?^^ I ^<i:*ti:’9 BJt«^1 c^T^i ^itcaiii 

• " 

Tff? ^t1^ fwt^ 3j53Jt5r® 

* 

^fii?i1 'si^r^ri 5Fc?ii? ^c^f ^>rtt?1 Riil ??C5i ^1 

I 

c^t=r (tone) ?pf^5® I 

^ftc<?r 'stf^^ I 
’ll? 5Tf^5R <» i 


Bf9I 

C^'Q (3FW^® 




» 


^ C>sl«l I 


05^ '®f»l «il^ 3?f^il1 c^ 5lf«l^»I!l «2f^ 

^5Wc^ ^t»i? <rtf^ utf^ (^ ^1 




c*it1wtpw 

»rf« 5 ^»iCT to I [ton^N i 

'sic’t’ptiF^ 'srf^ w I «f*(f^^ I 

'efS'S: ^ spsifl^ 'Q fi(‘s'5l^'!5.ftpi I <iltnin 

^ tr® 5pto^ ^C^, C^TSl 

^it^’ft^i ^'5 =^i I ^ (?R t? =^1 9.^ I 

»rWs ^to I *»ii 

eit^^ (2(<jn?l '5I?F '5rt?I vii^^tfi? 

CJ!^ C5it^1 f^^il 15 ^ I 

^’ttc^i ^ ‘sr^'s ^flfcsi -sif^ ^^t?r 3?ir i 

?i^ ?ito I ^'S' ffat^ to 

^ Jf(>j4t I '5)t^iTC«t 4^' '«l3tS c^rtR?! 

*itc?r I 


I 

^ r>ir>if«T c»,r*Ri siift 

Jl«tf^ CT 'SiU '»)WC^| ^TCSli^ I ^^«1 

cto^ltc^ Iq^ 51^ C^t^ ^tcar^r ^ilt»I a(tCJl 

Ttw 'Sl^^ ’It^'^toTfl ^?s^ ff»7 

to (7i^ W fsi^lCf I « to«II 

’ito 'Sl^^ <toRl m 1^*1^ 

CT ^'S «s1 ^>5 




I 


CT 'Sripfii c*i '«r 5 f|^ 1 ^ 

CTf*i5rnT ^5^ f^psits^f^^ 

fsrf^^s ^f5r^ (?T ^str 1^f^*i 

CT «at ^5(^ * ^itSTSf^^ sit«f ^itw 

sitsrT'ir^ «(t^ «<2i^?itf^ ’Ttc"^ 'srWf 

«rr^*i j ’PF*i ^*1 

tij?F «r5^ *lf^ *?l& ^ J' C>T^ *tf^^ 'STotC^ '. 

’3k«r»t ^^1 c*!^ m ^rttir^ <sm 

SllSfl <!ttl» I 

«llt5I^?f ^ f¥®tW ( Walter E Keever ) 

^f^nftcf^n CT ^t^*i 

^Ktcf SI '«rf8f (?\ ^ ^'%r8 

c*fwsr sitl I ^C5R CT w, ^t{i?f 'srt^ »tf^ 

(Tlf^f^l^’lTm ( Centrifugal ) 

^ cemitil 'S CT^’l sisiC^ 

fefll ‘ ^t?11 ^ «iftC^ I (Tf »tf^5f^9m 

fOFfl ^ttsiif sm ^ sfl c?i:^ ^ 

^^511 ^9|C«fl?^ »l^*I STSIC^I^ fSpVA aRt’l^ ’T'ttf^ 

i^'s^ j^rsi ai!Ci( ^fcinT ^tt5*tT ?5 ^ ‘flSR (?it -tf^ 

»IOT '»n1^1^'t8: ^»iCT»t I 

f«P^ Sltc^^ CT <i>^ 'Slt^#l ^ 

^ ^ <2t^ ^»iwcn?i si<(rBirit (£t<m 
s»«[, ^i?t?f 'ik CT 
«2lt« ^ sii I 

S)Jt»lt^ »I<^J ifflllCfST CT <ik 

»3f<tftC5 ^ a vm ^I5?ii <srif 



1 


I 

* 

centre of disturbance latitude 
parallel^fl^ fR?Ffe I «rT*ftsT, ’lt!i3Frf5if>rwl, 

f*n3Ttfw, fapT^si, (?if»Hl <2f!fCT ^v[ c(fi:»i 

'srfc^ I 65 ’^rtr^ 

»tt%' ^*1 \^U 

’?c*i5i CT Tt^ ’T^'5 "si^ a CTcn 'sitBf ’rtr® 

=rf^ fifJi 'Bitf^ic^ nfc^ 

CT CT^sri, f 

UJ^ C«f:n« ’IfC^ I 

^tST ?P35?F'«r91 OT»t ffRtC^ ^I’mi ^- 

^"»t I 

^[f5f% ^«5T latitudes 6'9tf^t*l'«, parallel ii<| Wl 

CTf’t ^i6?I1 «JrfC^ (Pl^ili^ Wf^*l latitudeuj 6Ttf^tn^ 

paralleluj^ JIiit*f^ C«?*t ^1 <rti:T, 

W '8 'siMf*! "tf5 ^ I 

<il^ >l«F»l^t«?11 ^ 5i1, 
^*1 '®fC5lT J Vffipei latitudciii 

C^t^i ^51 

t%?li*1*l ^ ^ f f^l^'S! *ff^«l latitude^il latitude '8(C*f^1 

(?it5 ’it^frl ^ i ^«rt^ Jife *ttc^ 

45*(^*Tt5t?( »l“v^t« 'Slf® "BWI c^afs? 

?r? ^ JTl I '5^ 

latitude ^IC’W »rf^1 latitude<ii JJtsfjtS m 

5TO?, ^ ^^.»i 

<3lpRl^ srf^ I 

>ltt^ ^W5i CT ^ « *rf^1 latitudes 

paralleM^ ^ B5 5^11 





<i5?i 'jftc’F "sisilsr ct 

'^Tfc^ '®t^ ''rtc^rg RR? <i(tr^ i 

bm '« *tf^w G c^ 

55W ^C5=i '(tij Ri? 

^R's ^Bi:—,. 

*» 

c**^ f«?['^t^, '«TfwRi?i! i 

'sit&^trs iIr’ttRi, 'sttc^i^^itf^^rl, c^t?11 

JitfeRiil I 

RR%'$ ’fTt^t^cs(l„|jt’fTR I 

f|5f CJfc-t 'srf'^tiT I 

C5?tfwft^ Ri^»f I 

c^tRs^ ^<i"v ^?(tc^t?t5il I . 

'sjftsiR^'ni f¥^Tc^R^1, ■<tf^c?ilij, 

5!*k«i^RiS, . c^^1?f, Rl5, 

* 

^it^i R, ^ \ 


^t?PF I ■ 

0 

*lwtc<?r Jrc«(r %fk^u i 

' 'SIWWU^ fW 5J^f2[ <si?^ 





f 

'i'iZ 

'sitf^^i, i?T^nrt5^ W33T W5, 

'«R^t*i?i cffcH, srRnR^ ’tts^ii m I 

5F«isr8 5^fl^c»t?i 5#t?T 5i«T, ^maf, 

C^'3r'^^•t fk->\[l>S 

t 

•^t?l ^C«l »l^ ^19 ft?f?p OiRc^ 

*lte?i1 I 'SECT'S c’iiw’t SIC?, 

# 

?<« Sffsil <2f^? ?^9l ^rrcj? I ?f«lSIS ^’|ST9 CSl^ 

?<« ('$^s?ti:‘r?i sic^ M ??f,; ^’|si9 ^’tsis 

C»rff?^, ?f?<!, ^,t«1 I sitc^ silc^ f^sn'f 

f * A' f 

^'«8 differs ’tt'81l1 ?t?l I 

# 

C? I?sr ??C^ >5jt^?!‘1 ^5t?I '‘adamas” ^1 -sirsjft 
C*!^ f^ST ^QC^tC^?! 

«!?<% sif?smr SI I c^^sr, sisps 

► * •> 

Cif^flT (7rtC«F, f^ JToT ^srsi ^r'lltfe 'SfsCT^ 

# 

?^?i1 ’tc^'i c^tJT c?5TST ’Hfti:< 

m “f® i'5 ft?sp ^1 

fsutc^ I ^ iflsp 5if;5 :5^ f\fsif^'® (71 ^iJftt^?! 

sit^," v(ni ^ utf^ d^ ^91 ’fifK ’lit 

A g 

?^C«? J ?^ClR I ^?t? ^T 'Sl^sr, 

(Tit Bfs^Jlt^(ti^m <iiit< ?tc^ ?tat«, t?i 

fsKflft ^t2I Slf^l ^ snff ^ ^Tf ’Waf 

?^?rl 'sitfTOf I t?tw «I?{*l?;tsi ?ttll1 ’It?? 

^ ?tPl '«l^ fe’tt^ITCSI? »?& >1?^ 

ai^«fil %t ?? ^irSTfl ^f??tC?, ^ ?t?tt?1 

M #*T ^ 





>><i 

<21^ »tf^5w *r« ^ c<Tf¥c^ 

I ^«THt5[ ^f»Rl ^ *r35 I 

f%i5 (Stfrf^c® C^S(^ tSHT® ^ ? '?5tl[1^ <2t9f^ 
^if] <2fc?f9|^^;, 3ftJT5J 9ttC5T ^ I ^ 

^n -sfSfr?!* 5tfaiKl 

^ 'sffesra ’tt’? ’it^it’r® 
sT*ini Jisra i2t^ ’it^^il *rt? cwT^r^i ^ c®t%® 

3F^tiT aiw ^fijCliiT, 

^?CSI'Sr^W ^^1*115 ^1 ^9f 

C^»R >T^S[^ 5IW ^f^JT, ^^*1 w^t 

^ '5f^f^l '«ftc^ c<ff«r?ii, < 2 tPf« C5^rt*^s 

jin^fsi f5Rrfc5=i I '®iartsr ^ ^ ^bs 

l^^PT CT^ ^snrtiT 

<2rr?^ I '®ic*j^ *if^^M*i ^^Pic^sT CT ^n ^si 

^C*1 « ’lf^‘1 5tc^ ^ ’?^5»l 

?rill J (Tit - 

ftnT«r« I «rrttiT c^ c^K ^ (n ?t5rl 

^»tt ttw ^1 t2itK ^’5» 

«Itf^ilt •atlR’l ^N*ll '«ftf?lCBrt*(tiT ^*1C1T 

^ c*i>5 ^<^f|5T I sTC^ii ^^^«f»nf ^irs ^ 

ft»i =iii c*it«r®(Titc^'sfjjsit^«rtf^wt=ii cerwci^ ^ 
«oi c»i^i^ !i%itcf I latin^? ^f-a *(?>« 

’ifs'5^*i c^ ^^tr*(r8?it f( I <at (^ <lwii 

c^ ?ptl5^t?i C5ll nmi 5^ti, CT 

(?il^ «tc*w «itirs 4^15 ♦irNt ^fI^w 

nfcitt? ( lat 'of^i flw =^ finfl?"5 ^ I t^tw ^»i 
(fi’wsi <iyt^!rHi c^ 5rt=rt ^ 


vfl I 


I 


' ■ ■ ' ■ ' ■ ■' . . 

c<rf^ra «f<fji 

VI I ?Ptrt5Tca*rt sftwH c^i c^t^T «iif^ «(t^?r 

i(t^ aK^ ajjpi <2ft^ ^ I 

CT c»ft^'S?fc« |t?r^ ^^Ptfii® ^sWC^ (flftc'sir 

’R"^ '«ti(^c*i ^ f^SI^ 

5l1 I C'l^’l 'BlC^fitST aRt^r® V*fc4 

^ aR:*! apcsi (?i'|? JitStc® i*i^? 

^t% ^ I ^iTf 'sitta'W •slwrtiT cH^ f*t'«'ef»! 

JR"»tC< *tf^l1 ’iltf^ 'St^ 5?j 

^t^i c^m *tf«^’t*t siP{ CB #« 

c?f5tc^ ’■^«^1 

'srafim c^ <mci I 

C^ «£1¥^ 

<fvi1 ’tt'sul ’iitii ^ I r^iT ^trvi c?. 

TtPl ^*1 'Q *5'>l^ I ^et^% 

' «jmt<i, «ff5f*i ^rtt^l <sii^ <2twQi (71 ’Item 

<?[ »PW^ '■TttV f?tf^ <2t^ ’t^l OFCT 

%«*l ^1 ^flsi 5^^ C^ «Wt?I 

’iWW'f^ *tt^V» ^ '®1*P1^ ’TOP 

srI «tt%»re ^ cV^r ’iiH '"iwt^r '»iTf=ffii 

<iwc?( *tt^ I C3 |b?C»I vti»c4^ 

’r^s1(1 (71^ ^TO ^1 

"itacolumite” ^ '^, ^ftfVltS 

VltVl «fW V» (71^ I 5TW 

metamorphic rock ^ I ^ 'SW^^ a5»l 





m ^'3tc*l,«(?i^ ’iw <2t«w ^«f:* 
*lt^ ^ < 2 l^^ I ca[fifc»i ^’Ttfl’tl «f<(CT fhw 

5^an «*m 

«fI5c^ ^ «tT?r 

Hi*! C?f^1 % V«rt CT <21^ ^8 ft?!^ I£l^ 

cj^ «fc»ijT «rtf ^ 

^ 9ir^ ^PT ^liT f!^<^ ^?il ^ 5d I 

*ic^ '^sifvf^rs 

1 

«fl5»i 5Ti (??5T, 

^ CT c^ *t?r< ^ 

finitnii CT ’pi *w<' <2ttfl^ 

<K ’ww c^ 5ri ^ 

■t^tf^'Q’(^irslt’l "Stf^re *W< 
^ ^Pnrtfe*R, CT ^ '»i«f5 *i^r^ '*r®ra »i^ 

'^, *«^ *^55 «f»f «rt^l!W 

3Rti5T'»ltai^ ^ ^f^Kl %|a?i 

wtPt cwi »i1^ Prat? ^N*Tr® ^ifWl 

fW *[<srat*i c^ 'Bwr? «rra f%5^5ic?i 

«wt? jra? '*H5^ «stt^ 

5? I ^ «R (sjPraf at?i ?«Wf5|^ 

»fe?r« c»itPF 3WI f?!»ip«r? ntfw 5rt r 

^ «a^ ?w ^*11 fe's.’i? »irai*f ’T® 

?®T «*Nr? P?t? ^ «i^B5i ^ I ^ricBi^ «iv 

»aWT ♦It^ «lt^ f® ??c®1 ^*ttni *(fW ^pjw? i 

^ «rtp?? CT c*Tte? «wt? P1^® ^f?c»i 

4W^??i ??5®t «tPc^<ra^ 'am? 





’WK ^ c»ik^ ^ fsr^^it 

^**it5 «*wr5 I 5lf«rs (?ik^ 

filfar® '^<5,^ (2|^ ^f?JC»R I (?^ 

»it<(t^i <21^ ^"'itm c^ *rt^ *if^f^ ^ 
sn I (?^ (?m 5i^ 

^ I* 

'SIS C^t=l ^ 15^15 ^ 3?i;^ «It?itli ^ 

*nrr<« »9^’f 'SRt?t»!»r»T'CT c»rtw fta^ cell ^ 

^ti <t1f^cs ’itf^ 5(11 f^'5 «ii^ ^t«ri 'sritinii 

^*l I C^ltC^ 5*1^^ «2tS'$ '9 fSS 

•tf^’rt*! ^ <?i, fl^^^^<2ts'^ 'sjc’isfi ^ 

^ I “ftaR” ^8TC®1^ (?R 5IW 5K ^ ^ 

^ f?F| ’t»rtc<^ t^*i ?^ciei 

^tsf^ •<[05» <*fS^ "TOf *1'^'® 

ftJi »tWw ^ (?(ft?;^ '2js'5 

c^t^ «tc'®'r <CT, ^trtr, '9i% 
t^t*l <2t*lt%'$ CTti:^ ft^, '2tS'5 

ss *W I >'»'«'0 ^s ^ C5ca( 

aRTf'G “®Tt?[5l^i” i5^ (c^ ^ ^rs 
S?l1 '^f^PR f3F^ ’TWCTI ?ltl5 SIR *rt^^ ^5tc^ 

SRS IpiSS ’TWWI 'Sffs fluc^^ 

St? c*Rar? St? *if?^ ?^?tff»i I ?i?T V5ss^ 

Ct«?*r « S^5^f*l sl?*f I *t??t’t ?f*l (ruby) tilt ^ 

?t?1 I 'NtC^ C? Sf? ??F*1 S^fP® ?tOT 

fRC?f? <2tC?t«R ?? I ^twt <flt W fl?^ '•Rt? 


fSprtsr I 


3ft^ 

ceil I fe^, »i^*i aiw c^ '«f»ifl, «w 

ftffir»i^*i ’Tlsrl ^nl *itfi (?i^’i # 

’ttw ^ *it5Tl flir^ ^^’tn I 

'i\r\T'» 'BiCTf ?rrl^^ ctr*t^ i2tf>i^ sr5it^(*tf^<^ <ii^^ ft?r^ 

m stw fe’it?(*w'(iT ficsHi 

(3lf^»R C9 fsiR9T»J K\% fttc® 1 

^r5 ’itPT I c*r ’UrN' tww 's ^tir^*i ^ 

>i?CTtWJi^ ’rc»ii c^cirtfjR 

^9^*11 ftfwsf, cTRtf>R <m 
•sperm oil” lii^ 'S p 'srt^irm aiC9T ?ltt^ 

5n:»nr ^rlfr ic^i ^ ^f^9l %»i5ii (?^ (^ 

^ 55 >?t=rc^ *1?:^ TO (^i^^l, et”! ‘^intt’t 
*itPtc»R 1 ?tTO 'Sff^ntTi <2t9t=i C9^ ‘£i9in *ilar 

% ^ ^rt^ar^ ?t^l 'srsrtKtw <2f^ Ft*! 'a c^ ’P? 

^ •firc ^ ' »r^Pi ?59 1 sfc»nT ’itt fi55T ^ c*ilii % i f%i 

'9 «5fnitC9f git9 % 1^ 

f’Wf^i ceN ’I?! ^ ^- 

fe»|5n «rMl fe®i=i c^f, f^if^r^lcsnr atal ^rrft9 
^91 "^>r w:m %5»i 

«ft-^^I pti etn <siV5 

^1 ^ WSJ f¥« «if^ ^ »tii I 

C5Wa «*tfai^ 5#tCW <21>l*v»t%l ^ 

arirtirw (iiw; ciff^ «ic»i ^tf^Ril «,«•• (TiT^wps 
< 8«tw *3?^ aifl^ c«ite? «wta 






\ «W 

jlt^r «tWt«R ! <iH 5 n CT^ ^f\ ^WtCSW * 1 ^ 

Kh\ C’t’ll Cf\k ’tl^'S 

c»r8ii I ^*i cm*i ^ 

*ttl, ’If^ «jsi?lt?[ "P® 515W *1111 I 

W 'SJ*Jl 

5t*t« ^ *ri^ »itf’l»i I 'Sf^ '^T^ 5tt*f 

<mn \^\ «it^i 

c^ ^ ?^»i !ii «tc^i^t5 c«i^ -ii 4frt <ij^ 

»tf*psl^ sr^ra 

*rroi*iT «i9fta^ c^»i c’lsrf^st twfll srlf^ 

•rttasf I c>i^ '»iw^ 

f< *tt«iil I 

<smtf^ T^ CM»1 I ^1 ^t5(^ fh^^ ^*f <21^ 

’W’l f»R i^"6^ "STlf^CT, CT CTtPF 

f5i*5^ TO I «rN ^ 
^WH TO ^Tl I 


fr^ 1 

'SIIPPs^nS' <lt5l C*ltA»R ’ttcai ?ltf«IW <lt« ^ srt 

c*itii1^i»i5r «flr«i^*i #ral «I1^ 

*iti^ 3»i I ’i?1^2tc*i ^ 

<?rtf^r*F «(ii^ «W5 ^} ^tp$ i^f =n 


rf*ii 



5^3? I c#f^ Kf^ '«f»! 

j ISsi ^^^8 ^9t ; f5f»ii >vt wt’l 

<if-^ •> i 


f^fvs ^ ^?Fi8 «rf^ «rtij 

•Slrt CT^<UW 5?*Pf«IJ fe«i»r ^ I ^SR-*** 

<if^ 1 ®t9f I 

i5ir s.'oa?, f»tJi1 o'«88, ^ %^«T 

^«*8o<», Tf^ ^O'^felr, JTWS ^ (?rt^ I 

( Lamp black“) ^» 'St’t, ’T? > • *s^ 

( oxalic acid ) t 'St’f, «Pri (2t«tCT «W «f*I 

^ awj f55ii5cT I *ic?T ^»f i5i1*nil 

fwl ^ ?iit*t !rt%l ^ I ^ <sl^ ^ I 

'n^\r 'St?!, 8 ^5f *ttcs ^tf<ll1 ^ 

c^*r ^'gsniic*! ^51 ital '« 

^ f^, 9tl^ ^ I 

f^fi»?1 V ® 111 I 

«rm?!t^itf9 ► , 


ak ■ i^ii I 

•nft®» ^ *l»rf 



8 

* 

» 

8 

» 


» 


n 


J9 




STt^fe «fl«l TU'S: ’"TO *W«r 

^ «fOT stt»nri 

*ia wFt’fcs?! ^ir®:, «2rraPF 


f 5 |ttt»ni »lfr 5 ^ ?rt«Wl (asthma) 

CTt^N ^ I 





^ '»!t^ stW?? c’tHW Bft»nT 

4 

fipnt^l trtcsnf »ni ’ttCT tirw, rofl?r '« 

I 

€•• -PS «fc»T i?rf^?ii »rt«, 

OFtfiw '^t^ns Ftf»ral *rt« i ’t»rt^i aiw uff^ral «!t«, c>^ 
Itow ’st’t, ^*f «N ntp^t^ ^f»w *iwtc«f 

(?Ffi^ ^ I c^sj *Hrt<i:^ c^*t *tf?[^ ^ws: 
tjf c^?ii ^'s I 'Brr<(^‘^ 

’ttcar 3ft^ c«t^< ^tS=T *tt^ ^ I 


fjPltf^*! 

'> 




\r ^ 9 t 


^ fi|1t^ snf^l ^I'Q ; ^ TW 555 C«ft^ 


^«ri 

TC»itR?(1 *t^rt< ftsftcsni 

^zm faRti '®f^ ^ff^- 

«tir ^tc^sn ^ 

^ I c'l^’nro^tif •ipf 1^ 
>tt^«rt=T ! 'Bitonr ^ *14 Jfl ^ 1 

fat«tf»f <2t^ }. ^ ’TCfR, 

CT^ (?r% ’i^ <ttt%c®5T, 

^ f^WtC^ ^tCTtWtl 

« 4fnit»r^ ^ ^Ffiirssfi *rt^^9ttirR»ra ^ >w« 
»w ^fm « ^ ’pw »r5J iM 


trfll 


" ^ . . ■ ..^ 

fN 'sit-p^rtf^ ^1 ^ fwr ,irt^ 

^ »lt<(T ^ i '5W<J f^wK Br'ft^ m «W 
f^atpnr *if^ ^ ‘ii^ =ii ^85f% 

»ft^ ^f^k9 «mi *1^ ^ 5i11 

*t'?tfc^ fiRtcfs? I ^ '«Pr 

^ ^ «ft»It? 

'2t?t=j ^%fc^ \ ^^t%’f*l f%w*t Wt=> W 

^ ^ ?K<1 '»ltc^ I 5f '«f»I '»fws 

CT ^ 'SW ^1 ^ 5l1 I SOT 

C^<f ^ ’®lt^ c^«tt'8 5rt^, ’^‘(I 

*1#^, ^'S i '»rWOTw c'rci'S ct c^ 

c^ ^^rl '’^PT^ feW?r 

^fe’ftPRl 

dtSfetzS^I <£1^5, fif, CT ’I’W ^ 

im ^ «ft^ ^ ^5t^ f»i%t?f 

I£l^^ ^ cfe5tft9T ( Stencil ) I 

ijftrr«f fst^ ^ c«f%Ml?s5 

t£l^ ( Department of Industry ) <|J»Ht?I ’EW 'Sfwt? ^FIi- 
fltC^sT I <41^ ^ Department Wit 

’ItaptS 'St^l <51^*1 ‘iWt ^ ’Tfffr 

spw ’Tt^^ ‘iPFtS 'Slf^ C«tT»lH?WI 

’TltlCTR ^ nWe I 

ntftWfl uq^N C^FCai «r»IPIK^ 

«R? ^tiiNt!! < Artesian ) ^ C^ 

I 





^ I ] 'SIW?' I [ <91 *l?<ifTl I 


m 

c®ft^ ■t^iW m (^)c:si ?[t%l ’fc^ *»K 

^fin?T f^"R c?p"t 1 *^t*ral 

^ (71 c'ri^’t'a “^^,” ^ ^ 

'8t?tC’F "^’1” 1 »t?)i?i^ ^ 'SRT®^ ^- 

^n '«rWw?i 5rc«(i 

I 5(psi f^® «l^5T ^Sjey 

«r*T, ’j?-'2tt9r*i '®jf^w5i ^ 

'«rtc¥, (?r «ii^ ^ « '^?- 

'sr?^ I G[ ^?i «ftf5tr! c^ ^?[ 

W| ^ 








I c*ff^ *tt^P9f| a 

c^« ♦Wcsf ^*1 f%| 'sr^Tf^ 

<il^ '»rt*rf1 "^t'^fiTl ’ftf^ I, C^ *f'ftC’>f 

CTl^^rC'5 '5I?l 

nw ^ 1 5rf^ '2f^ I 

^<111 'Sf^jstff® I f«p '4^%! *f?t< ( matter )f ^ 

^t![t^ ^ c^FfiTs JTf*r^tc^ 'Stcff’t ^t?r 

I C»IiT 

ftl ^ ifi^Fc^nr ^?tcf i 

^?1 3r?c^t ^^1 a fsflcf?r ^?f*i n^l; 

*rf f^CBfiT 'srtJif, ^t?T- TsC^'Jt 

I ®f9[ (?r«ri 

^ CT *it3f, '©ipr?^ *ff^- 

^ 5lt^ I ?^C3I Cn 'StC’tiJ Jlst^ltC^ 

■^t?T c^r^T ^ ttl ^9r I 

•f'ftf. *ft:^ 5Tl, ^‘ft^ '«i|5^ ^rtC51 ^?i 

'St’l CT ’t'ft^ ( matter ) ’tt^ I 

'2K?ft’t «itf5nri f5[«tt^ 

cw'S^l src? I ^C9i •sfcat’t *Tf^^ c^s^s 

C?t«t '*fC^ STt, f%^C^ C^SI '5R^ *ff^3T 

^ I 'SH C®r^?r ( energy ) JTtar, CS^lt 

I C^« JTf*I^fc^ csm i2t^^ 
^ft?I ^!I ?t>Tlf% ^9 

^i ; c^^^ '(Sl^ ^ c4^t9 5^ ^ 9t^9l ^^cei ^9 

^9ff9 «!1^ ^ 'sit^ftiT «ft9*l 9SC9, f^ 

^t?r|f% 5fl 1 "illfCST ^ i*f^^ ??^!tt9 



ftwpl 'Pill 


I 

sn:^ !Si5trs?f ■<}^ ct 'si^i, ■^ipri- 
^ '^t^l ’tfl^ ^*^®T «^ttC'$CW I 

W 3F^ C^t 6t^9IT 

(STftfl'® I rft C’ln tiix®l Sill'S ^T1^ 

^ j 1%^ ^C51^ '51^53^ 1^* 

^ sn I Bt:^ BfW^ '*ilt*tf^’P 

5tSp*TI i2R“t: vrft’F I 'S(!l:<3f^^ C^’f ^ ^^C3 

••(tc^, 'si5?f« I '®rf«i^fl^ 

I (0 '5fMw<^ ’jRfr?! 

^ I =^<1^ ’t5('5f C»l'hBf^^il 

^ft'8 #Rj?t^i ^ 

1 'siWcvf^r c?n53itt 

Ul® C’ltil^tf^, '8 c^tl6 C^ti& 

^c®c^ I ^t!r?iPiRt«rf?i >ifei 

iii'3 c5f«1j srf5|9i^, i£i'5 I 

(^) »i^«l m, 

t^H } ’5t««r'^'<i «r^ 1 ^^^‘ 

*tf«^5t*l 5^c»|^ CT til's C^ t2j^?[ 

'6 «lt«I^'ft»f 'S'tc^ '^Nl^t'5?J 

^csc^ I c^f^ ‘ii^ ^ ‘il'fI5n c^ 

f^*(f5(^W' 





\ 

vat ^frr![w*i I 

65 srt^ I '5?5 '«rttc® W'Q (?T<Jtl?f 

®t^ ^»11 I 1^*65 (?l, C^ 65 4® 

c-rt®tiT 'srt«rr?f, # ctff^ral fi<s^ ^ ^ ^ 

^d, «5‘ f^<Tc«i ^ ?^?i1 «f^% CT)*tf<ti5rft ^ 

«i|^ f ^ TO, (?I 65 

<2rt*lftST, ^^13? I «tt^«l wit, 

«rM15Tt^, 9^4^ '519 [b«u 'sfiit® |l5iil 

I 65 'sit^f 'sit®r®ft*i ®T^ 

#11 'srtsf ’5^‘tii c^ 

c*rf6% ^*rt^ «if®®^«i 4^15*1 

I 

(>0) ^tfl f^fs 25^51 '3^® ®t^ ^9 

^C^sfts I *JC^ ^ (71 ®t*^ C®C5r^ (energy) 

'2f^t?r c®5f^ vSt^Tfi® 

♦fttu I CT C®StC^ ®tc»1 ’Tt? ®5C«a 

^^*1 ( friction ) I <I'Q ^pd ’^*1 ®W^1 

#1 ^d I fV !^9?i fW ^*1 

^f?i:»T ®t^ 3?^ 1 |f^, ^tfe <4^ «ic8 

•rm ’w?! 4® ®tn ^ CT ®t^ #;® f^«l- 

fir® #1 *ic^ I ?rt?ti:^ 'sic^t^p ®t^5Ft^ 

®ti^ C®^ ®?t^ 5II5 I spro (71 ?1®»1 

"IWT »tr^55l‘l ®f^5l ®t?tW3T 

V|^*l «tt^® m® ®t’1 CT, (71^ 

(St9ii ^ ^^?ri 455[t (?iw #rl Tt^j|i'9i»iir 

’ift® t^m^ii ^ I 

(8) 5it#i ( Percussion) sW's ®t^ ^ i «rWnnr 



tr*fi I 


CTrt 'siT'^i^ «?t»rt I 

ftm *tt^ ^T|5r5 ^Fti^iT® ^5 ^t5 ^ CT 

’rc«n ’ic’fj «f»i ^si ^«r 

* , 

(«) ‘SfWtC’fJr ^1 C^ *1«ftl«f^ '5Jt?i:5^ St*T 
^’l ^rf ^ I C^rsfS Ft*l 'SiVS^ 

CSf^'S *1T«?1 ^Pt^*! 

#$ »T5W 'THtlT® I , 

t%'3?f ^t^'SfC^n ^IJRI 

^^1 ^ I ( feolid ) Bt^ »2t^ 

^tC’T'Q ^t*1 ^1 4^* ^ C^ '®lf« ^ 

^rft® m?i s?i I 

(^) cTt5( 

( 2 t^ ^91 Clt^*! 91^1 I '5W *(tait?I 
' cw«n I ^1 "naf c-nt^^ ^c®! 

'sH 3[^f I VlSiT ’Wc<^ 9tf?^ fm?\ 

( Dobereiner’s lamp ) 'Sl'TNft ^f<l- 

cs^f I ^B*rr:3f tf^i s 9it9if^^^ 4itto?i fapif? ^it- 

c^t:«R ’Dff fe's.’l^ ^?i I <^^15 fefST f%?^ r«f?1 4t ’tltCT?! 

«rtq1 ’lf^*ft‘l f ^ ?tTtiS5TC«i?l (plaliunm black) 

^ *if^« ^1 iqt |5^ ?titiSsR 9it«(t<‘i ?frtl5!i5i 
(allotropic modification) I ^?trtfifjW 

c^, ^ ^titPiir ^98sf»r5 ^ ’tt«ft?*i 4i^lw^ 


(*») c^t=r« (?pt*r« 'ItW^« fc*i ^pra 



*r4l I 




^ I «fc»i c^« m ^?r »T*if istti ^«f^5 

cwf^ Ms^ll ( rotassium Nitrate ), 

fsnt?*f ( Ammonium chloride ) ^*1 

Vi I c^Q c^tJT^ w^, # '®?i»r 

I 

jff^^ fsi»rttc5i c’l 

«f»i ^i5r$ ^t«i^ Tc«[ I 

(v) C^t^S ( change of btatc ) 'qt'S, 

^ '®^»i c>(^ ’if^- 

JJW «ftC«F I 

( Freezing mixture ) ^^1 apPi 

O fislt C>1^ JISICS SfST 

^ I ^ V, (?1^ 

f5f^*l 8f® 'sitSI'S -sifsc^ ^ I 

CT '2t«^Jl ^tM <?rrf«F?1 ♦Kftc^ 

I 

ym Vi «}^ ^t*l ( latent heat) ^ tit?f | 

(») c^t*T« ^Frr#(^ «tf^?rl 

^trtc<?r Jllsieist (combination) 

^ (decomposition) ^*R aqt^ 

<iftw I g«i f^»i #r$ i 'srfsr^i -sitw 

^t»t ^’t'*f»iW ^*1 a 'sififiT ^ ^f^?il «!rrf^ ^t^i nT»ti- 

sf^:5 ^rQ\9\ I 'srtiitwf' -fftc^T a 

"sitsiTCtf^ ^^5T, ^Vs Silt^ts 
SlfoRl «ff^^ I CT f5[faf® 

ttn ■srt«i ^ c*i >t^9i <itffT ^1- 

CfH ’It^a stW «fii»»l fap!|l 5feic®c^, 

WWCTf-(ftcn'®tC’f?f »T<l»t^T^I 


Um I 


>4^ 

(«•) ctN Wc<f?r |%?i1 ■at^'s 

^f«T^'at?i c’ft’nitf^ CT affal- 
CTtc^ '^9rff^a t —^5 faa^ 

jfitfesR «ft^?f aT^ atctiT faa^ af^<5. iST^tf^ 
^'Qfti ^51 35^51 at^ ?^ca 1 

at*f '^*frsT 3f»ft5 Tf?iji ^ofciT f<f5 ^tv\ I -siat^ta 

atc’l^ 1% ^ at^^ >jrti:9rt5=3l 1 

. (3?^n:) 

m, f^, ^ I 


I 

(^<5^ >2f^if»tc^? I) 

^fa ^filC^I 9 C^Ft^l 

^fa I ’t'rt’f ’{Wt«j5( <^l^*^ ^«t^ii 

'^31^ «rm?i1 ^a* *\\^ a c^t ’t'ftc?f?f ^- 

1 ^faii '^siw^ jrtal f5itti?*i 

^^nrtcfif; c^tJ? ’twt’f ^Jjai ?^c» 'siJfsrTJraTir 5^t, 
^f^ca c^ ^nta jf'siitfta 1 

^vtc<fk c>i^ fsrsf^t tfif 

'Sita '5i?ftJTai, ^«(6 'srftf ut^ a *tt«f’?r 

af^cf5? <i< >f^?5K, ?^?ri, ’wa ap^rt^a 

^f^«i 'Bin«itirai c^it ’tvTf JT^BW2lt«- 

firfijrl fhral ist^*i ^ aW 

CTI^ ’If fC<^r^{a JRftRa f^cacf |%a "Progress 


f?»tsr ir*f*( I 

_ t • _ 

is a passage from a homogeneous to heterc^n&oug 
state. It is a continually increasing disint^ration of 
the whole mass accompanied by an integration, a 
differentiation ;ind a mutual, perpetually increasing 
deijcndencc of parts as well as functions, and by a 
tendancy to equilibrium m Ilk* tunctions of the parts 
integrated.” 

- ■ 

l>r?1 'BintJTfsib 

GW*rr«(i. ^rfim 

SF^JltsfT, ^ 'srap:*!? I C"^- 

JIJW^ mtSfJ I «f^’ 

»r$t^ «fsrt5i JT^al v 

^a, (?i^ ”t«rtc<a aif^acaa 'Sttat^tT r 

Hwa ai Jrfaa^i ija* 5fff^ *to^- 

ait*f *it:a ? 

\ 

’itat® f6«i ca*t ’iW ata, ca 

’Psal sicif i aFTa«i '»icira5^ 

’•Rasif^ *ffaFta^ i cansi aa ^ftasi ^fRWfa, diat ^ rgt iy 

aFt^fa «f9 5itaTai*t ai^a ^xa fafra affaata i 

ala ca^ •a^Faia RFir^a afar «itata aa wal «rt cata c»rt^ 

« 

aiffta aaa alN cfca, artai a^ aa»r®l ai af5t«r»i 





t >>5® 


tv 1 iSfiit'^ «?:? ? ^Stff ^^1: 

’J^»I ’^5 'SfC^’fl ^t^T^f'fT^ ^1'3 »I«5? 

C^T^ ^CgST ^Slfs JI*sJ!tr*t^ 1 ^^9^'®! 

^5 ’igili 5TC^ I 

f^wtRjfsr* =5l * 5Fi:s;tgr«%T^ti 

( evolution ) i2t5(t^ ^t«f 

I ’ir^ 

-sff^ I f?Fl ^1 '«r^ 

(Sttf^ f^cn^ '*!< I sit a c?? 

5ig^ '5r«r«i1 ’itftt’f? *fr^»it«(i =ic^ I cf^=5nrr«r 

*t5rtc<a ^3f®a ftf^ fii^Ji >2icti^ ^sitt»r1 

CB^I ^f?i^* cn csll s[Tp9f ^^<1 ^ I c^psHl cn 
C5^ ^91^ 1 ^fs ST^T C^sisita f^^:i?lt»f 

’ill 'Q^’a 'G ‘2ti:atw%^i 

I C’lC^’g 

^ ^1 'Mk'^ ^Ritcf 1 c^a^r sitaf 

^ <2fff% 9l^?rt^ ?^5tC^ST, <4^^ 'Sff 

istsrfsf '519^ ^fenrl i <5^ 

C?l *1^31 ^«(lf =?1 IRSltJif^^^IDl, ^5151 :?C5 t t%f^ 

*t?tC«fiI ^ ^Tf a 'Sl’T 5fi?«I s»t^ I 

Cf[t '«isf f^fSi 'Sj^ifjTa ^f^l '3WC^ ^Cir^ 

I ’f'TfC’f’?! ■'*ftftfaT *ifV^F^pra 





^08 ' 

«itf^ <?f- 

CJ!!^ af^tc^ ^^15 ^Jt*^ 

«nT^tw?r W5 ’f'^'3 I <4^ 

I J\ 

t* 

aFc?t?if^%i^i i brf^ 

’if^’dfcsnr y\i^ >ic?r 

^CSf 3lfJff%T '«f^ 5iJTf|«( ^ 1 

'sr^? a ’I'i^- 

^^’SJ'Stft I f% JT^3S^ ^t*ff<^ <1 

•^riJisill^j f^Fft^l CT ID W’? f^’^sftars Jirnrr 

*ttc?l if|1 1 fjp"? JlC?!^ «tc^^ f<[<j^^ C^tsi ^t«tf^^ 

^99t?[ '«rt*in:??f ^^usj:^, 4^*s ■srt^ititriT isn^f^^ 

jpfl JIC6'®*! 'Q !^t5t^ < ?r1 I 19 '«f^’9l 'Sif^ 

^^t?r 5 JPTS %?[1, v^, ^1 r<|S| 'Sff^f®!'® 

5^C'5tf, ^9^? '5lN?lt« 19^? *1C«r '5f5lJTiT 

»tf%5sr ^<1^^ ^i(Tl%, (Tf^ '.^sreprtc^ 

1 (£1^ ’35r^^?l ^9^1 r^C«R M ?rfc^tcf, V9^ 

^ I (3R»t:) 



I 


^rsrt?^ ;f^«i 1 , 

( ^ ) I 

^ ( Symbol ) 

^ ( Atomic weight ) 

v 5 = ( Discoverer )* 

8 =«5rtc*l{^^ ( Specific Gravity ) 

« =i2t«ft^i ( Principal soflrcc ) 

( Melting point ) 

1 = «(*$ ( Properties ) • 

( Erbium ) 

^ = Er. 

^ =. 

«== c»(t»rt«t^ ^b-s'o H; ^c’lf I 
e = I 

( Gadolinum ) 

^ = Gd. 

« = I 

( Germanium ) 

^ = Ge. 





fwH f 


8 = «‘8'!sSi 


'Sj=:;Joo f^fi^ C^r^Cfit'E^I 

5»1 I 

’tltf^^t^ ( Gallium ) 

'i =Ga. 

0 = ®i: 'SIC^ I 

8 = 4 *S )4 

«=!%? O'® I 

^=Oo t^fsl I 

( Glaukodymium ) 

sf; 'siiTff I 

« = I 

( Holmium ) 

^-Ho. 

«-f3ff« ib-b-'o 'sic^ I 

< 

« = I 

( Indium ) 

^ = In. 

'5 = f^"(t?r 'SIW I 


fWfJi I 


•» = s^ltn C^t^ar, ifins« 5Ft?l 

alters ntc?i i ^ 5Rl I 

(ap«i*t: i) 


I 

^t^TsI 5ftr( 1 

(*1^ I) 

C'Stfiiref^ 5iit%:s^' 

( Honorary Presidency Magistrate ) 5*r I 

1 jjsioi ■'St-tt^ (7i't*II \fl CTf^^ll 'si’l^!^ 

CTt^ f\^Vn 'StKsfl 

I *ltf^ 'StIittJi ^^*11 ^ 1 

'«i’5i:*lw ^?r»5f ^3*11^ f<6t^Pi5f 'STt’f 

^t5(i I 

f^5sti:*5a e^a.’isns 

'sts'ta 'q 9itc?“ta -, ^ 

afsff 'S!t^*i ’ifa?}*! a^taal I ’i'®ta 

^^c'® at^l Ji*f^ c^’t *i">ia ’Pfaal 

I 




aisjj Ait?i f^ntcfsi crg^t^ 

5in^ C»ltC^<J 'StsTS^t^^ ®tC5^?l *1W '*ltfs{^t?» 

f5{:’?t<^tJj c.«r«it^^d I ^ 

^b-lr'S "SfPJf ^C51T '?r^%?[ ^ ^V 1%, 

i 

c«i^ '9 ®t'§‘t?i “t^ m ^^t«(it^ ^*i^i1 

%9i:i CT 5|C«J]r 

<2j?ftsi 'si’ltC'a^ ^’itcaj^ ^^911 uQ^? 

5PTc«i?i «i£*<y c*rt’fi^t«i i” 


^5)3* OTi “Sitf^f C^ ceit^ 

*v 

'BltaFt^ ^t?f !IC?(I '5f®'®3( I ’?r". '8iCl 

' «sf«i*i f%R ^ 

aiTtwf^?l1 s(Jti?iril’9t^ *]?T: 'Sltign^c*! 

^^?|1 ’lt^?ltfe:5I=T, ?lTt^1« f|»I I 

^ 5i*[t^I 'Sf^R ^5l I 

^^IJf.nail ^tapt^ 'flili’l ?^?i1 CT ^f»l^^s1 

tWiJ ^S(=l 'Slf^^I ^ t2tJ5t5?% 

I ^S(^l ^fsC»T8, 

'siw^ ’IT^ ^ 

Cft^itC^t^ ’«rtr^ I 'srt’ii^l >m «(taRM 

^ 'Sf® c^u ’it^^ii ««ftr^ 51^1, 

*it^, c^u ?i^»r 

»1tf^ 511 ^ -sist?! '5l?{t^t’f ««(tf% I IBt^til 

^lit’l ^t^*i f^i 

' ' "> 

^^j.'^tt ,5tt ^t5r 

h*rT5rt«!( ’TNituf^^l 





• 'i'9» 


^ I 

<7f^ ’TC’J Cfsvr^ ’jwa iSfsct^ c^t^ 

=rt<«t CT9^?f ■st’rt^ ^tsi SIM’S®) (l^T»)t«f 

WS*T ■^t'Jtsi ‘'Ic?lt1^* nfs^ f?fflWTSI=»f ^£1^ Mc^ 

c«f 9«i:^ ^rtitsi C5^1 5ffsr,T;fi7:5isT i 

f?|s^ ■51?IWSI?I '51'StC^ ^t^t<l1 ^(J^tCSfsJ 

®lf^®tl5 ;r 1 | f®si ^ siTsitiRC’* 

C5h ?Ff^H(fe9R I tM ^fBqtC^ 

'Bt’S't?! ST^sptCiq^ srf^’© h«fIsJtC^ ^it^t'^ ^C^st I C’S^TtSf 

^C^Jt’TW^’tt®)^ ^^*t1 (£115^ ?p!r5< 

c^ ^fsT ^Tctf^ 5i5M^ ^rt?R ^t’lrsi^ 
BfSH WS^ I 

«£i^ gjktsw <2tf^1 C5^t^ t2ff® ^trti 'si’s:^*!- 

i>(f^ar w*l1 9f«l^ <2jf«^Ff*i^ 

I ‘sr^c^ ^ 

“It is only since the time of Jesus Christ that they 
( Lepers ) have begun to be looked upon as legitimate 
objects of charity and though very nearly nineteen 
hundred years have passed since that blessed life liv^ed 
on our earth, the sympathy that has, been accorded 
to these unfortunate beings, is very far from the full 
measure that ought to be accorded. The very loath¬ 
someness of the disease which aught to have touched 
the hearts of those who are fortunately free from it, 
has served only to create abhorrence rather than pity. 





“SS* ' 


. And I would implore the educated^ the benevo¬ 
lent, and the disinterested to second the most laudable 
efiforts of Babu Jogendra nath, in order that the success 
may be more assured and complete. But ought we 

o * 

to rest contented when^ with the housing, the feeding of 
the inmates has been sequred ? We must not forget 
that the inmates are sufferers from a disease. And 
because the disease js still opprobrium of medicine, 
because it has hitherto resisted all efforts at a radical 
cure, we ought not to stand aghast and do nothing.” 

'ifsi I »rt*R 

^^911 «4i^^r2tSf 

m I 

1 

<£\\ f5F?(n:n K«F oifkus^, ^ 

*tt^t t f^fsr ^ 

. 5l1, »(t?[*t1 'Slf^ ^55 « SftS JTSf^ ff ^ I ^SrtajTR 






• 

a general rule, throughout the world, but espe¬ 
cially in my county, we are forgetful of woman. 

That condition is deplorable indeed, and I have not, 
whenever occasion has presented itself, hesitated to 
bear my testmionj to the sad fact. I iifust say, how¬ 
ever, that my devotion to woman as the guardian 

« 

angel of infant humanity, my reverence for woman as 
our first preceptor, my love of woman as the sweetener 
of life, have not been derived from Western education, 
great as its influence has been in otherwise modelling 
my character, not from our Slfastra'j. They are inher¬ 
ent in me, and the great wonder with me is, how any 
man can be void of them. I deplore the condition 
of woman not in my own country alone but all over the 
world more or less.” 

( 3p5["f. ) 

^5{Ct?3f ^ I 


I 

/ * 


^8^ ( 


H*1 I 


at?*! ^i^sn?ic‘tt^':^t^ W1 

'*i'%[w ^\n\ tf'i ^fi^, 

•ftftsf I ■sitJfill, W5r>i 5f?«i 

(iiiT? ^r5:'r< ii^ 

C^l, 5t5«t 45 ’S^JfCSTf^ 'Q 

cn ’ttftr<'?f ^r.9\ "sfitf -jttwt ?it^ 5.^r, c^t^ >itfTc^T 

^?t5 tof^o ??'■l^^1 srsff^ •5i’-i'|^fH^ 

«i3; at5«l '»i5‘i |>^ ^Ri’sit’f i 

■JFC^I S?1 I «Sf57:«f5l 

<sr^Tf3f^?i3i c*t^ ?^’:?r, 'JsnPf^ ^rr^f^ar^T wz^ i wsfsf 

s 5nt i 

^u:«aa «■si^^f^- 

^sjtsl stlf fsp^l'Stf^r^ i fiT®1 

«i< ^t<fr-ni^5t^5r-’ifi-5^ « ^z^ I 

•fC’f'8 fsril ^t5tt 1 S ^'?ft![ 

CT5 3ft5I aNFfi I 

fftl? CiltC^tS ^r«fS WJI m( ^ffiz^ 

'sftsi^l ’ft«ftu‘1^5 ^fV^l '5rfsiTc??r 

r<F^ ff%?i ^r?Rt*i ^sk m c^Him ^r*t 

•rtfrf?i^ ^ Mat I vzfi^ 

^*f '5^ Mst 5fai «rt^ll1 *tzf I ^ 







' -------- -- 

?i«l^; af»iF5 <*11^1 rb i '*l^^TtfT 

RWT 5f^6?^ «2ft^ I JRt? 

«ft? y\^U ^fsiHl l?1- 

m ^It’l ’if^lsiT'l ^^1 I ^S|^ ^’Fl- 

Rr^r ^i«fr ^f<i5i9i^ ^n 

’fHisit®! ^^rc’ts iii^«i5(iF’i 

c^ '^ttt^ ^f<?l?l1 c^t‘< 5(1 I f'^ 

i2f«(t5( c«rcl ^’1^11 ’f^^tspr.Pi R«tC15(, tr^lKl 

«t<f TO ’?n(^(tC^5T, C^ %:«?( ?fS|?[ ’FtC'811 51^:*fN'? 

fC^FU ^f®T(t5f } ‘i|5R f¥ 

TOf W?( C^t*l«( *1^1 r-F^fl ^t’ft^l’f 

c««r ^Ri^l ?5 i 'a>t?t^ ^t^*l r«F|^ 5(C5, c*it f 

’sitJT ^t^rt^i at?*i ‘2frs5t5*i 

w ’if^^ii ^ 9 , ‘5^? ’^tr^K ’ft^ I 

%5i2t«(t5r ctfH RcTO fiI1’5'2i((t5c c*fH?( ^’Ftffn ^^t*f 1 

S(tK ^’Ftf^'8 ^ 5(?Cf C'^t^l 

<21^1^ V\ Ul*'^ ) 1 ^5 'Q 3FR 

Rt3T5I ^ fW m ’if^fll 

tJftCT I ’SF^Brt'S ^1 >l!4fTC*r 

W*1 I fistsfsi^; 

3^151 jjji^ 

^t<i1 ’It?, '5(ttJlf?(?R ^^^lf5(^5|«l f^K 
« 4?1?1 'Sim c^R ?fc;( «(W^ ^1?( aF^it’l's 

?f% ’ti^«i ^8 w'$u 5ics(j J?si'*i! ^fsmn ’Tt?tr<^- 

?tl ^’if^ "(tlCT I 'A?’! %h iSlR 



^66 • 


fpStST 


*ffwt^ rf ^ I 

af>[ <a^; ^f5*r 3R»t:t cn\»il^^r <tr<(- 

»if5F5 ^^us-:f 1 ^ni5l ^5F 8 ^f^Til *:w 

▼ftui '*rfi> f^-nc^r^f cfi 

^fflt^ nfc? siw '^55'?5f fc’p^r 'srf^ 

I ??•$ ^^rTS( CTf?*! ^stT^THI 

CT ««!!» ’ft^C«l, CW tI 

^f?ni «ftrv, ^ c»T^^*f I 


Pt*^ I 

5Tt3H saf*!® sitf’tfli 5(^ *st?|si^: c»r^ 

ff^rt tiif5rra?f ’p^rsi *t« C'Ptcs^t^pji’i; 

»rt’ft^c»il ^J'hr 1, 4^; cnt'51 jtT’iPt 

’PTir *lir1< ^T5Tl ■<FT*fi:^ *fN »itPtc^, Tf’l »itf^^tir ^ 
•Mt jsif^ '»?t*i ^ ?t5it^ 

<flf*i'5 <if^sit*i fjifjg^ ’It’ll 

C«lH ilT’l ^l^i I 

f^tap^ *fiftc< If ft ^sTfn^ f^fsf^iS ^ fv 
r>r^ ^^?i *it^i <iiiff*f c’Fcar 31^ ®iftl ^rittn 5tc’i?f'«%, 
imwi, ^1 ^ art^n c^ft ’tTl^' ’itf^tn 

*fc?r ’it’lt^’i »rt’f I ^t? <21^15 <intv, 

mm ^c»i W’f 

*t^«t ’^i cntwi fifit^ni nw mm ^<ft 

f w sti I 







^^*1 <318 c«i\c:? ^fNc«j <®if^ 

<1 3[f 5 TI3 

?« fsiplf? fiifs^^ ^•(f^ } 

^c»i, <2r<m^s c*rt ?t?ii «f»t's 

’rm^T ^Ri91 ^9, 

'S.s f^ST <2tf%f^!I «t8 ^ 5rt9t5T «ff| c?l>t:5 9tr^9T^ ^9 
4^? <2rf%9t9 C^C^ flt^9 »R9 ^t9! c«j\« 

^1w» 5^91 9r9J 

^tfrf< ^19*1 9-t^; ^^cei f^j- 

f«lf<|^ ^’ftOf C9-r *(^9519 9*91 9f| ; ^9tC^ ^199 >49^ ’tfsal^ 
»It9t3r^ «fC9tSfJ( ^9 I 9f9 Pr§r^ C^9i’1 ®9Ifa* 

«ltf^9l ■St^l 9^C»r ^2t99^j ^9tt9* ni»t"f <fl9t C9l®t9 

^9t^9l ’l*ft< 5»^ ^f99l C^fait3 ^1:9 ? it^9* 

«"srf^ ^t*ifV^f99* <i}pi® 49fi:aj f^far® ^r99l 9'? 

9t^9 f¥9l '2t^C99 *ftt3r 9tf^^9| 9*911^9 'Q^l 

91 <^9i9 C9*t^ ^99 99 K ^9*s 9C9l 9^91*1 ^99 <2t:9t^9 I 
«f95^; 99t9^c^ 4f9C59 afC9 '^91^91 »I^9t^ 9r9^9,«fi:9 
5^91 C9*r9Ili 99 I iSf9:9C9 9*9tC^9 8*^1 9t9l 9tferC9^ f^9 
99 ^|9l 9C^ I 

^9^91 99r9t9 ^999, 9f^t9 ^f99t9 999 

9t9l9i9 9919 9I99t9 ^f99l 9109*! ^91 aCf I 

C9»ii9l a^9 |9TC^ ^C^9tt9 9^ ^^91 9ltC'$ 9tC9 I 

919199^: 9T9tW9 «fC9 ^91^91 C^t99 99*9 9l9l C9\« 

^f9t9^ fl9^Tr9 C99 9r<lf« 9^91 ^1®Tr9V <s^9T 99 I 

9^ 9*s 9^09 91 9^9 C^t*i9i9 fWf ’ffw® 

^09 «t99^J 9^ f99r9f9® ^9109 9? 9l fpc:?! ^9091% 9^991 





^6^ 

^7 I (rsr 5 !l !:<7 717 7^7 WC^f ^ 7 T^ 7 l 

7tf^l5 77 I «r.9I7 «£,7i7 7«7l C7, ^ ftf77 

f^fars 7^71 C7-t 47561 B^6 77{i:< 7 7^ 77 I 7C7 ^7tC¥ 
777 7r:7 4^7t7 771^71 C^f77l 7f7‘5 77t:«f C7t7t^?6 
(7Ttr77) iJfM (7^7 77 I 777^7 7<fr7 4^ f7f?77 7TT< 7l7 
^i:7;7 77 7l 77, C7t5t76 1?tf7r7 7^?:7 I '77C7t7 ^TtCTf 

^^71^717 7t< 7fi?7 7ff77l 77Ft7 7t7t^C7t 77l 7f77 77 I 

i 

475»7 f7s^^ 7:7*T “7tf7 *17 7<6 il»{C5tr«’ 7f777 7^f<7Tf5, 
C7 ^717 «I777C-T 7r777 •<fr77tff 7r?1 7f<7 7^7 1 

‘2f777". H7C5trS'si6 476r‘ BJt^^l 7fCaT 7tf77l ^^57177 
5rffl:7 Ttr^fl 777 V:^ C77 r«rBf7l 7f7 777 Bi»I 7"7<7i:7 
C7ff«17l f77l ^7tt7 C3 t7t^7 *1t^':77 7f»I ( ^7 

S 475 75Ttf|f77 Cf1C^6) [?fPl7l I ^7tr«t 

47j:5t%t 13f»l C7»l 7f77T7 7^71 7t7 I 7717 7717 C'^7 
=317 ^^C7 71 77^ 47I:5^|%•^ 1ftft ^7^71 I 47i7 

9ir^^T7 75Tt7f77 C7tC<l6 Bff^Tl I ^IfTC^S T®- 
^1^1*71 ^^7 7l6r^lf7^r^llli6^ 4f>l® l>(ftfl7l I 

7rt7 «fl77 C75t7 47i:fitr«“s 71^ TtR, 7171 4^ ^71^7 7f7' 

755 77 7tt I 'sr7r7c7 aF7t77 ^71 CTt® 75Nc® 771 
07)^ 7^:7 ^7TC75 ^7 7f^ '®ll6r7; 777 7l f7f77 3n:7 

^7t^7l 7 |Rc^ ^7 I C75^ C75$ 4^ ;77f:75 7T7l 7fSf7 

’^fiail 77 I 4^7 75^7 vgftfi ^f?i;5t7<l^ ^7 f ' 

C7\7 7r75l ^^C7 C717 77 ?5C7 l»tr77l 

C7 iff7 41^^ ^9 55t^1 9f?l5l 771 TtC7 7171^71 7t7t» 7pTC7^ 

^iTtll 





• ^81 


^15 sjTto 5rf5r ?r5t ^r? ? 

c?pf^j'3 1 'f^\‘\ ^f^r^fc.fTHi^ ijfe 

?Ti» ff^f ^1^91 I wT’f 

^lU\ I 

Qfn^t^ ^ 'sir's^ I 
^JT’tf’l^Tt^l :5 ,, 

utl^nl 4 i 

f^l^Sf I 

F»W \—^m ^1^3* 45T, ^^Sit?I SI^»(C33 

TT3<iW3 >["^< c!f^?r 5*pri <2r^^ 1 

^8rt»i ^^■rni3 -a i 

Ttc«nT I—f^ir, a‘^\ 3tf«f^ i2rff<5 

»lTpl^ nfif^, Tpl^fsl, ^fBfTil, i 5lt Ma^ ^miftC33 
C»I*T 2t^r*t« I ^C5m AVs 

f<i^« ^ <aivi I “fimn cm” 

*lf^«I ■^TC3f .'2lff% irtr^Clia n*s^3TW3 

^«il ^'5:t 5^91 ^c? 1 ’if^^t<ttfj( ?fa:?, 

^ ^1* 

Tfsral ^ifT,,^.®iT?r 



>felr f 


l „ l A . y .■■i.wi M t . — J M I . . 

CTt^ff'w w*itR ’isrfsR ^rrrtRwi *ip 8 
f5fcm*icf »n«^cy«f8 •!{;?, t¥sf«n 

»rWT^ ^^ r *a^ 5^f« W f ^n ^wrt , 

imcit ^tar **fcu sri I mm 

more attention we give to iitoeculatlon, the left we ai^e 
certaiti t^o give to the only,sound comthon sense method 
of preventing plague, viz, the keeping of the natural 
enemy of the animal, that is responsible for spreading 
Ae disease/’ * ^ 

“Times of India” C?m C^f^WTif 

^»TtCTd>^ 6Tt!Tc»rsTt^ c«f f5rf^’?j 

"Belgium & her CommercialDevelopment'^ 

I ??rW C^WaTCT^ 

if^ nirf^ '6 fv ▼flu:" c^- 

ftrtrN «*mt? »it^, f^itrstc^, 

lff«j|cil 

t <ttf 3ni «r»^5Tiic‘i «sr5t?i‘ti f*ww ^ (Wtsi'sm 
i»n cnt^t^|8fM^tw *tTtf5i»r »rfcir ¥«aic»R 

I ^tt^nircw fv »it«l 

I " c»r^ ’Tt*! jit^ ^ 

ui^t sitsrmn jW*! aisil i^n\ 

n 

m ailPTw mxznm «ifttWi ^ j f¥ ^cf mttif 

T |r 

<iw wftc*! 'it'StflU rRartfi^ *ncn, w|p luiw ^^)t*ll- 
^ I 



I ] 


:>»•» i [ Tn«(J1 I 


I 

• ^ 

V.K I fW* 

^f^2fn*i «is^ '®ic*t’Fl 'sf^rs^ 

^ ^15:t ^r*ltCtR ^ ^} W CfJ^ 

<iprt 5i*R^ CT fCT «!Ww^ f^vt(m 

’ir? ^t^t's '«r'Nt^ on •if%'^*T wT^rft 

^ c’TlFfrtt ’[titc%, n^»i 

*l?»l >1^ ^5ltP5^ 

>i?1wS I ^^*ni 8 c^t^ 

^ri<Z^ *(«(tc< '«it^ (?\t ^ 

•wt^ c^i'tf^^ *ifrc< ' f^*t^ *iti:^ I 

’N»f1%«l '■WTtK ( Dynamical state ) ^- 

▼ItC^ t^«(1 ’«1C< 










%rN«r4*ll ' 

------- 

( Statical 'state ) c»i^ sWfsRiOT 

artST ^ I W*t- 

V® ^ I 

6 

Q '«(’t?J ^f^TSiT ( positive and negative electricity ) 

( i.e in thfe state of high frequency ) 
(srt^ j^L9\ «5if^^?i^ 

5tf^ 5f5|»tf«1^ ^ 

f^«ft^*i ’13‘n I 

'Slfjt *—«?^^‘t1^‘f jf 

f^< ^?i®; f^ip 'spif^ipsf?! 5if^c^ 'Sff® 

isrr^ \ 'srt^tPf^ m j 

'Sifl’i C®C^ ’ttc^ 1 '«lt^^ 

% 

ent ^t<I- 

's ’f'ftc’f c^i 5i^»J foRl 

55t5T ^t?( I S(t5l^ 

^^51 5i!*l ^CsT, (7f^ ^rac^ 

^Cll flC?l 5ipf?lC® «ttC5F I f^sstsif^'t ( Arrhe¬ 
nius ) 'Bitf^fiiytJi >i(2t5it«l a, ^ 

51^, '®f'35T^5? 

*fcf i 

♦ tltUn 

f|i < •t't w »iw atH’T <ftf^cv *011^ ¥?i'5: 




s 




^ iST’im 'sf’Tf^ii ^*1: 

'Sflf^ ^ I f’\fm *1*1^ wstf 

'«f«i '$f%<^ ii^’ »tf^ >r">isi T^ I 

’t^sit*) >1^5^ <21?r«, f^^i, *fif ’^^itfff JiJn^inn 
'sr^r^r® *JC^ ¥lt«ltC^ ( I^racly ) ^5tf?r’tCT 'Slt^st 

( Ion ) '5lf%f|-® I 'Slt^f'l^ 

^’It^ltC^ 1 'eitPjfil^tCJf^ *!C^ 

'«1%^ “ 11 IS’the ions, which act” 

(2rt%^ C’l^ 'Q 5Pt% 7Fr^C<5 7[^ 

^tesT '®fPT ^flH 

1 '*ft^f^ *ii:’5 cn% ^ 

f¥ ^S'SSJ^ff^?! '8r<T'^ I 

^21 s (2tc^iti5r I 

CT ^ "tft^ cTt*itr^^ 5^1 I c^p{ c^tsi 

ai^fl f*nii 

c’t*! I ’l^i^tif 'srfwt^ c?^ c’W, cn 

jTtsrtt ^®rr5^ 

^8f;*■<(?^ ^tC5{ (^if^'s I CTfsi TOi 

^fsi) ?^w -rtf’rfiv 

C^t^ ^!lt^ 'St^t^ ^ 

^ 6tn?»r5 ^ ctV 

'ef»r ^ I c^t^ 

5W ^ c«m, 

«;wt5i ^1*1 ^ ^ I 

^ c*r<(i c’t’i <;n 'st^ ^ cftR t«¥ 




NwM I 


1 •aT fiR W«r 

c^r«fCT^ Tfc»ratM ^ to <4**^ 

wt^'5 } c^to^ 1JW 

^ c«R <tfflfi toft 1 RW, <it'fr ?<t 

'A9\ j 'Bf^^ c^t-» c»it¥ f5t¥t^ ^rt^l 

(R '^Tracn ^f^*tl5 I RT*^^ 

I 

c»rt^fe fjiw W4S f^i’iitcf, to ^fii ♦tf^to ^ toc*R 
wfr *i4frB »rfc?r i -it^ ^ i 

f^t^'Vt'sf RW Rfll ’Ttcn 

C^tST 'i)^ ^*1 ^Wf«lt5 ^K? #iF ym ^Il?'9»tto 

’ifN *t^»rt5Rl 

«rW{?T ^t^rtf»l^ insulated 

^^War, (AK tf'S Rfit c^tsic’F’F 

«rRtC 5 '5'^^‘tt^ ^^7 I d 

C®t«f '®rfBf ^ arR^ ^ 

^ C^ f5l«f RRltfR c^jR’tC'*! to 

Rf%tjR?P5 ^R 45^c^ C'SR*! ^HFSn? I 

»4i«R toi*^ ^*^tFf jRa?, ^,«r 

•[« *^5 C?Rf?R^ ^«t1 ^tonEI 

f^sij^ ?^toR 

5waitc*Ttto ^9 ^ toft's (RR»i Rlc»tR 

ftoc^t ft:*?® ^^"sl '2tt^ ^R^rR «rr<fR ^1 ^9 1 

< 2 R«j ^RrRtt^'sto^ 'SRt® « tont- 

W^ «R^C^ I ^RtPR Mto R^tfsow 

'g Rt W ^F »T*I'»15T ^Rt ft| ♦tto 9h ws^ *rc«I7 

1^4 f^l^< itol (RWS ft% IFE^I 'SRtPR Rto9 RR 
^tol *lteil1 nR SFl I (?rfto^ «IC*F IR 'St^tWW ^*tt% ’ft 
<(VI?1W «WI ^RtC»R ^ ftsFR, »IW’W R^JtftoRl ^’R 


I 


C^R *^1 ^’TI "tf^ 

«t6« i ^f^'f tt!» ^ c^^t 

i;f^r5 uHft^ ^ TfH‘5^ <«rtt^ I 

, ^<R ^ 'Q R^TtJTT »i^ ’i>fr< ■srstwg 

gtgjl swg SIWCI ^-5 ^ 

ttw C^®T 1 '5t5fc^^ «t5'S nf'^lST ^fpiW ' 

^it^icgg 4^*s ^r'l^nc's 

c^ ^nrc^g 5(R -^^1 »i:^i ^t^s>t^i 

*K.<5, wtc^ 4<*s *<2t«i?j «rrii?( »tf<?ii cig 

«RT 21^^ 5rrc^ I «iT5Jtg 
C»f?:-t^ ^1’F 'Str? ■5l’>t^*'2lt'? *t»II'5 ^’1^5 sir^f^fT 
Cv2tt?q:i JJ SI ^fcw*! 5ir3^5lt«r93 -^(^^.1 '5i^f.*l 

5R*I C*I^5fet ( aurora ) -It'S, itf'S’l'f i 

(Ti’N^I 5l’I<-Ft51 JfSW fifffs Ctf«ft C^il •srtC’lt^- 

snr ^Riil f??iti:¥5T i ^cf f^fsar 

^ ^‘fI -t^ »fs ^R- 

g^PR jfPr ’icsf, (TtI ^n:»it^rg*i T’Rs ^5 ^:< 

^9tg gfc< I 

%»r5t5, SR-C«Faf'fifn?*Tt5-^'Q c prism ) fs^tsSl ’slfC'lt^ 

’S(^*ft?l C^t ■5ltC»lt^si?fWtl5’1 alps'® 
^<(tg*i, f% c»iUwR «it«fN nr? I 

'2ttc*rf9r'f ‘At 

'Brimni w^fR ^?[ ^nn?. 'siiJ^c^ 'q '®flFr$ 

^ nc? 1 ^ntg ct\*r filin'*! 

> 5 ^ ^ i cn fH ajCST ^ cgar, «ffnaw cnWfl ®t«tg 
^ c’Rn *itiif capF-^^Jtc®^ 1 ®nst 

apw ^ aniPf nfg«l® ®t^ Offn^H «ltni <t< 

^ «fl I cnt^rit'® c-it®t® ’Tt’tc!! ^ <rtf%c® ^ I 





)<8 

«5ff^ ^ir«i c^ft'if^Ts ^csf^ jpi^ 

'BlC’fill Rs5tC*llT ^fC»rt55fl « 9fC^«l1 ^ 

SfJl’F '8 ^RsnWl Pt^t5, 

nf?"® '8«:CSf|5 »tt^ f^Sff^3 ^%tC^ I 5TOI 

«2J<R ^£1T^ ^91 TSf?"! 

*f<}in:eir5sii f^icn^ ^jc^itsf^sj i -<ft^«t f®f% 

T[f’11 C^R ?5:^cei, ^5R 

« (71^ f^»r «fs» c^ ws 

j?t?rfc¥, cf\t JT^?; ^^l^^ '®f^^ 

sftsrTf^ Rl%?r5 '«Pi!T 's ^ 3Rc^ «l^ 

^<(ni5[ vsfcsrRJi I '51^ ■srrw *t<T^ f^| •Brf^^ns 

*ic«fT ’iR irsf ^ I 'SR ^5fwr« 

*«▼ «ltf*ir$ (71 fWR 3tJ|^ R^JTS a!R»t: 

^^513Tr®T *if%«r® '9 i2jt^ I 

C2rt^«l t’TC?!?! ( Luminiferous Ether ) \ ^<rR 

'2tt?f«^ c^: JRf, 

5it4i wsm ^ *it^ i 

*i5I^ ?H(Tf^ 

^W9 ilfllittf I »lt?t5 Vila's electro¬ 

magnetic W >|RtiT 

<si<rR ^f»nil «i^tcf5T I ^<rR 

T5 (iftf} 4SR 

«lt^?lf’1 I <5JRR C^5 ^ i <im 

^rtOTtr, ■rf%', % ^ 'Sf?^ « 

(2rtff%^^rtari «W<. 

' f^, »prW5, 


t^tsT m I 


I ^tsT <r<r « »rtwf5^ 

JTtiT «lfn^ ( Sir Oliver Lodge ) 

C(Sft^«l <1 (lumininferous ) t<rt?r « ’^ft^lPl’l' 

( quasi mechanical) I ^<11 

^ s ’if^5rfc«r I 

^1%'?. iflTv '»i3ii5 '5%'?,I ^i5 

CT ?it?i Pp| ^f?ic^, 

15^ f'A’tfr'5 (iiTs 

srtlf J fsrs 5^C®f 9 ^t^!l *1^tC<!T ^151 

»l>ft^, ^.,o.,o.,*0,00^00 ^tc»rt 

4^'spci^ I c’F? 

( jelly ) gt? 5RCSI ^5?iT; ^^tC® 'sitC^t^, 'STSt® •?!%- 

>lt!l « electro-magnetic 'SIJSTsrW 

apTfl® I Jlt^tti^*! »T^9f 'BRtlltC'l 

4Ts ’I'lT f^l wr«i3 i ’i'rft?f?r 

’?tCT'9 i c^t? c^pt^f 

43H C^ ^ ^t=l 

'sif^ 'srtc^it^F 

!«[sr c’tte?! ^‘i ^9*wt5t 

1 t® Sltc^ C^ C^tst 4^ ?J?l 

Mvs CT. ’3f«r^r5 I5^c^ 





^qsmi,^^^ mil c^tsi mmar 

11^ <ii5? 7[^ <tci w*r f^tiM I ci^ ®w3r mRi 
UQ-S^jCI 'Bflf^® Cl 'Jtltl ''Itcmififil *ff<f^ ^US 

1^ 1^11 «rti3r«F ?51 ci^ ’I’Far *«*•( *lci« 

«rtsnil "t?" 'Stmi '®rR*Ttif cifc® i cv=i m 

1 «rtii1 ‘«rtwt^ cvftmil j 

c>i? if%i 'siwi^ f^—mp^' 

f’t1tC5[ I iflii’fs »T?1, *t^ "T® 

ifittcf, CITti ’l^r -sif^SR Iffllt 

115ff^, (7ft ifm 'srWwi sfi^f C9ft5i itw 

Cl cmtf^ '«rri mrtc^ jftirl it»i i 

^cm«F 'sritPT it mi <11 itc^ ^ 

cici^« <im« ^tiil 'sitc^it^ i(^ cific^ <itti1 I 

cmtf^t^ '« ^15#lT ^Ttflf^ S'ltClfi'S ( Camile Flamarion ) 

'®tltl flirts fiJi t^CI^ITI ( Urania ) »iicii lii^^ lyifl 

filtC^5T, ^t5l t^CI lt»r I Cifltf^ »1tC31 'Hflitil 

cill !—"^itiil <5fV?t itc^ ?ci «Rft« 

CT itc^, finttii afUftsT 

itc's <im« I’® w ^itfi® iNtw, ®® mil ^»if 

itcii cjftttcii Cl f^ii mils® 

cit ifn 4® ititcf I 9lf® «2jf® 

^£1^08 0.0^0*0 f^1 fsitti ‘2ffl ^«r<j,««8 <ilir r[^ 

\ 

fiitfi itmi r«5fi® ^ mt9f I «it£»itm it®- 

fllFt “m® «^4r, fll ?i|£^ fl-stlirtc® <Tfimf«'® « 

itc® mci m I siimf) »t^ 

®tipr® ci%® *titc®ci *ii I t®i Cl ®n:*rr® if% 
Wwi ®isT cm^i iti®c^ cit ‘Sit »jmr 5war itc® ci 



fffji (?it ^ •aff^ 

c^?li*t C’fRc'SCf, ^%wt "st^t-^l K»o» ^ 

<jc^i '51^=^ ^fic-5Cf I c^ ^ 

C^^tm Tt^ ^(’Fcas^ 'BI^I Offf^ 

•It? 5ri; nt?r jiw ? ct 

(7T -St^tCff^ ^t5? -si^Tl <«lt^« 

^?t»i I ^fs^ r^«if at^ s^’far 

c»ff^p$ I ^^?tc«f^ 5?^i5f ^csf »it«ft^«r^; c«i sf’W 

^3 3tctrtf^ -srfe-s U^ r^tift:? i 

'«rr;j^l Spectroscope (^rc«Tf^-f^CSt^^-<I? ) m^tC^fl C^ 

C^t^f (nebula) ’jsftC^ Jl*s5fS3, 3t^ Jj^OTf 

’Tff^ I f^i a srss’?^ f^c?fr^3 ^f^rsf^, ^ 
^srtPi "sft^ 5it^, c^t^T ’ffa't's I m- 
^ CT ^SR? ?p»f^ ^^Wtf^^tcqtCJFp^^l ^’Fai orf^i^ 

’It®, 3T?t^ -sif^fTfs*!^ , ’iftf C.n 

JF^C3 <1tf^3ts{, 3t^1 C*fR:3 

^ I sict^'hf^plfe '®R’S 'B;«t?(t (71^ Ji:n^ 

’^<irt«tPi^ ^I’p c^tSl c^t§i ^®{lt af3f^fs3 
JR^ ^tc<il^, T5 f?P| CT 

^ 51"^ 9i^?i1 "jcsJ, ^i^t^car 

'ST’fflrc^ra ’tfsc^ a«ftr^3 i??c3i:51 4^fB si^ar 
ctfRc^f,— c»Rct 5^, cn^ *tfrt< ^1 c^t c^tfs: si^far 

^C3 C^ '®l^^ ffltof I ^ 

sptsit^ ^r^9f, ^r*[ ^tc^ft^^pJi c«fr^3 * 11 ^, ^ orto 
*11^C»I, w ’ICT 9f^c^ =n I «It8Kt«r 

aC^-t^R*!! ^ W »ftf’f?t^ I VNt*? 

*1^ f^fScjf^ « w’ic'«r^ ^ c'swn 

“t^ ‘sm Tfi^ I ?pi f^c^ «f^ 



<K*I I 


*fr^ I* cn^*t 

5^1(1 cst^iH fsf^ 415*1^ 

^•It^ tsffs 5^5t5 *15015 ®flf5P» *Tr5 I 

5R 4^515^ 55, ^t5l 5^w ’3f«f<l5 ^f55tr55 «fn»lt5r- 

fW 455« 1«*1C5 *lf55tf5^ 5^C«i:f I 5^fWJ5 S?f5 

>ai5ir9 55ttts? |*5 c 1»C5, f65^t»l f fSC5, 5f55« 5tC5 5l I 

^55rc«5 5^;^C5I5 c^a 51 C^t5 TtC5 '«lt5tm f^5t- 

5^5 f55 a f55 5tfV5l 5t^5 I «15V- 

^•1 5Ttf*f5l 5^5t5 «rrf¥c5 , ^5 '«It5'W5 5l "siSitgr 4l5 

^*14I5?tt*t5 *l55t5 C55 5^t5 I C5<*T 

^^51:^5 ^:W\ ‘^^15 555>-T ^9I5R f55 5^5t5 5Tf^5 I 
'®rt5t5 3J^ ^^15 *?! 5^i:5, 5^-55 55^ 5^5 51155 5tt^ 5^, 

^ f55t5, 55 f^*l»It5 sj^ 5(t5 5tf5C^ 5tf^ , ‘55? '5551 
5t5 5TTf^l '5fl5 r5555itC'« 5^^ ^55 5^ 5?5 

*rf5C*l7 *lf5'^ 5^C5 1 

5t5l 5^ '5t55l «f^^5 f555 ^C5t55l 5f505 *ltf5l 'SltC'lt^ 
55C5i 5C55 551 5f«T5l5, *15^t f5®t5 555^5, 5lW^ ^ 
55W5I (^55 5^ 5^1 C5T5 55 I 

«rtWtC55 8ff C5 ^511:55 <2^5155, 'Sf^r$5 jORR^ 51*^ 
f2nPlt5^5 55if^ 5f505 ?^C5a C5^ ^51:55^ «rC5t«f5 1 

h5Tt^5 "5*55 51 ^555 '«ItC5t5f ^5t9f5| '8r?Ri5 I 5*rrc55 
551 fWl 55*55, 'sjgr 5«rt< 5?C^ ‘2tr«5'55, 5f55^, 5^55, 
55t5H, C5t55 9 f554V® «f5t5,—<^9^ 55?S 5It*1tC5 5r|t5l- 

V 

?rt5 Vrtr *F^1 5tOF 1 '5‘«rf«55J ^5tC5 «rtC5t^ « 

'®f^5 f5f%55 5"rt<5K5 I 5t5 '5^5 5«f, 5f55t:55, 

C5 ^5tC5 (45? W^5 5^5 <a5t 5t5l 

5^f C5 alternating machine ^65*15 
(distqrbanre) »r<R ^5 5iH^ ^‘>tf5^5<|f 


irf«i 


^ ’«rn:^^ •'®?rcsR 

«*t«rtR« ^*(1 »«ftw I «rfc»it^ '«^«T CT (?ns’1 >iifai 

's^pprN ii^ *ttw I 

'artTfsT fl^ CT (2fc^R^=^ »i^aj 

^t^*? I c^?t ^1 ’iw c^ 

•iK^ c^^c’pd ^ in I 'Bt'srl%?'5 ^ 

I ^'Kt ^ »re33 ^rc’H ®N <i)v 

'«i*pj|6 "r® jr :23 jjt^n i >pitq i ^1 

« ■spftsrh*i I 

c^ 5!%^ ’itTi ?r^(. *rt5?:^^ ^ 5tt^ ’m< 

45T? i2f?rl^'5> '3l^«^^f«^eflB9l^’!^«r, 

’pt f5rf‘^?5tf<fMl I ^r«f ^<*rr^ ^ksi ^artf^ "^PR- 
f*Rf?‘5Tr«^ftl •®T?1 <F*tt'«f»I ’?;5 « <«'» 

'5in:^5^9f ’iw, '5r<t<^ »i® jR3f 

« cqi^ -STtl ♦ffiT’Rt*l 

ca%^ I « '«ff^^:» 

^ sf^' ’itc^ I ’iw ^lt*ITW 

•rtTW^f*! 9 *1<ltC«ltf>5Tl C^“l ’thi ^ CT, 'sf^^ 

• >2Pft^*l ^ * "SIS’ ’!*[’? fro 

(^*l*It) 
^)'5it«r8t^ CTI 


< 


cifci 'sif^^ts*! 'Stf® ^ 

^c«t5r ^1 ¥«i f=ii«(5i5 ^?[l ’tc^ I 

- SftSl ’itjps >l‘s3Pt*!^ CiSt’t 

^^‘Tot^ «rt?^*i c*FC9T, c^ ^t's 

'5PT¥^ *1C? I '£|f^Pf(:“(iT '5!ftf'(^ ’if^’ltc*! 

I C«ft“t?I ^^=11 '«1?I r.ii»t '5it*-|>f1 'sjfsf^F^? 

» 

C*n5ft? I CTfil gt’fi'l ’ip^l «lf^?[ '«I’tf^’^-t!T, 

^WiT 'SIC’t’Fl 'SIS' C81't¥i:^ 

'srffr® '8it5»TPr?r c*f"t 'sitfK i c^ 'sjtH ^ 

« ^'51^ ffsf <lf!5?lttw 1 f^?P 'SJtSI^I "SltCI^I 51^ 

s?11 '«rn%t?r, ^f;5, c^i"4^? '^rt^tpnr 

I CT’ttcsf *t^ ^t^nl c^^?r, 'ilT^ 

aRt-sfs. I cn 'srfsitc'f^ srf^i:«t?r 

^^csc^, cJil ^lw?r 'si^c^srl 

c"tt5^?i I c^ ^tc5i c^t 

'5f*ff?(^PT^ i£i^*s ^c?|?ir fit's ’ftnr, 'srfsn^l 

'StftI '^tfV I ifll f^?f ^'WPfi^ f^c*t^ 

ik^ I ^tsrtpf^r cwt"f ^c?f ^rfscit^im ^’it? 

'5R?t^ 5fc^ I a i|5i^ (2ifet«f^ 

^ (Til Bf® ^ ^11 

OFtf^*! ’Tl difjft®^ grf^ (pfts(^*f €t3l 9|^ 


9 

^ Oftf^ (?l '« 5ft3jniCJtt^>2|f^t»tt«rT ; 

C^tJ( ’tft^ ^t»t?l 

>{C=r ^f?l I 'Sl'^'ft’fj 

5II55?tC1J ^ I C^T^f 

^t^1 =d I '2tfsr*ft«(^ 'ja^^ ^s?i1 '2trjts?^?i c^ 

(^tC’fjT JI?3Ft5J^^ «ttC5 I 

5;tn^ r n?N 5(ttaf^ 

JT^i3pt5[^-ar^-5tf^i?‘rr«(^ ; '■£\^X ^;3Frsi^^--2|f5C»fts(l^f? 

c^Ffsi^n ^^'S ill srtfjpc^ nrf:fi, si^’i <71^ '^fer 

5T3FtS(¥ Sff^^ 5ll ^tc^ I *T'5^ 

^“sf^ ^1 »T?3i:m'l5-<2rf^l7ft'(T «Pf?l 5)1 C^Sf, 'STj^f?!! 

5n <?rtf?FC5I, ^t<ll (TPtST 

’It'S?! 5ri 1 JfsaFfii^ cTt^ cnt«(^ ’fifK' 'S 

5t^^ '« «it5I®l1 5!ti^ ( Brimstone ) ^si i?I?tiltC<’ (Fumiga¬ 
tion ) ’Itc^l I ^Sf'2f®lt^, 51^1 

f^F’Tl f*lf»t^ 5fsii:'5 I 

i^?r '«t’t til’ilt ftiTt^'T fV^I 

a>ii *rt^^9 ^*i ^ I « f^ ^ 'sjt^ 

^rt^lW «T^*t, ^ ^Tt^5i W.^ (Tfl ftf^jj'® 

c*f^'5 ?lC3iT 1^5 I 'SlCSTi:^ ^’lefts' 

'«fei^ >Tf5‘3 'Si^ (7f5T I '5jr«®?t*l (7T 

«r«rtiii 5fCC I C’FJT ^ Jlt«(t^®l'^I^5tC^^ SFSr 

*ttCiT ^t%1 fii<? ^ 

¥fjar i 4ti:?rf8(5rf?iii*f ^ m capst^r 

’tC'^ »I^W ^ I ^»1 4te?T ^'51'S 








«rr^' ^t^^itc*! sfl c^t=r ’itc’f 
=i11 ^ ^ *1^51 ^ ’T“^apt^w f^sii 

I 35^1 ^\ I Ji?aFm-c^t’t-'^%c'®^ ^ 

s^lt^ei « 'SlWCilif ’ivf «Jttt%C»f Cf\ ^ '2rt% • 

cit»f^ ’I'fM (?i^ ^ 5tc5 

'-C?ltt3l ?lltR ^^til *aj=# 

ist^w c«iW »i«^ I «t^®i 

^jSt 'em ^ I c^t% ^ 3^35, f%| 

3fts^W ^<?,Tf*lt^ 5t^\|1 (?r9?l1 I 

Jtit*t ^ 

*\ ' 

3jfw c^iT ’l«fi< ‘3rtf%5i1 ^t?r, ^t^1 ^ *1^ 

tjc^rgs 5tf^^til 
1 

if. fius f^spt's ^ -sirt?? 

r^c-i^ 'src^t^?! I ’ifi ^«ittw *aj^ 

«rn»itf§?^ ^1 ^ttr® ’itciT 5J1, «‘^»r5jft?( ’J*3r^ 

‘St’rtJR ^1 I C^5? v?1 ^Jf ?itf^ (?T '©t^ 
fh\ I ti^iT C»i'l?5 ^tcas5?tR?l1 

'Bfftf ^Iftl^^ll KS 

>l*vapT*l^^ ^^C'3 I ^51 t^sft^ >n)« 

*t<l n^<?|rc’1 ^^1 "SI^^ '5ft^SI?P I ^ »1^ « > • ^ 

\ 

5t«?i m cm 'srt^^ i ^i?f ^ 

'«iTO^ rs^il 1 

^jt«»r sfc^r, ^5T to ^{>itlfn 

mRc»i ^,^5 I *r»i f^ <it?<rw 

•n 

4i5)tf^ irt^tiR *jj?1 '®t»! ^1 





CBff? ^ -t«II1 C«l«l1 I 

fiffsr^ 'Qf«i m ’tt^t 5?11 

p I <2fC-?I^ Tf'l? ^t^tc® 

'Ita, (7f f^:»R ^t«t1 * • *tlf|, c^-pfl, 

’'Ft’t 5 W ^TS{^ Cf[ ^f?l t5rt^9l C^t I** 

^ • 

’i«i« ~3¥^tc<i ells’ll i 

^tf^, ^51 ^ttiR 

tSlfftCJIl *1^ ’isra ^fSH^ Ci^fjt ^t’tl 1 nt?(*tt^1 

^1 C^ TtC^I flfs'v 

’TtR?! fe«l ■5 iR«F 5?1 I ■<f’lt’I- 

fil’F’IC®!^ »ir5 C^t^l 'I’fKt ?!» I 

cn »i*i’3 ^t«f eit?i 

’Ff^^rl ^1^C5 ’ite^ 5ii I >2t«it^i ^t?i*t 

=1^ i 'il’n C’ltCMi^ I 5|«*rt*(1 

‘Stfsf^S? 5|1 (71 ^*1 m? 1 

(?l»ttc*l C^*l ^‘sNi ^ f^PSl %tVcJT^ 

l?tf»ni1 (?fs?(1 ^f^*l CBT’IC^^T '2ff® »I^ m«(1 ‘fl’Ft'S 
<2tcirt3i% I ^ '«isf-1^« c[ sni»ii 

'stft^ I %i 5^<F. ’itf^ f^?n 

cw f\m esfl? 

(7F»I1 ■ 

§1*1^^ 55 I 





^^8 


( 1 ) 

^r<?t^ 5|C53f, Sit^ ^Uf! ^>»C*t «!t5{5t?t 

r * 

f^fjl ^9' J1*stt^t^ « nf‘f 'SlfilS;© ; 

iirso >^s 'src^ 'w^T'sl ’F'^c'^-ar 5^r5 'si^^R 5i5r*t^ 

Jicsr Jiwra^ *15!« I 

TStt5(^1 'Sffaf “■^Pf»f «‘SJ” -sit^tTl Cfcn f^«tC"f 

“«itf^ «t^ ^1 ^2i1%c^’^ »i^iftni 

1?<I1 I ’IJ’I ^"St^ 'Wf^ 

r»[rss 2f^9 ’if® I ^t^f tt?N1 
i&t?t^i ’tr5 ’^cw*f "stn *itf^c®5( 

5d I ^fi( •s(g[«f35 5Tl ^^?:»i'8 <^(5 ^C5r^ ^i^i 

^ ^^9 -sirw ’Ft^r '^»{I ’if® I 

w ’?:«f»tt^ 5^, ’I’fsf C«ltC5F 

«f®ir3f#t Jitc^fr ’if55«i ^ 

>itc?lt c’lw^ c«Trc^^ 

^feT?d « ’ftl ^^"5, C^ W\^itv^ T»f1 

C^f5?^l JfSCf «ltC^?faTC5I1I 

JWS9 'src^C^ C^t^ ’if^c^ 

fsiiK^i ^ *(f^«rtc5? ’f$^ ^ *11^ 1 'sriBf 5?t«i 

^■5 <if<^ jftmR* ’^'f*tc4rf^^«i 

^tcf, <?r Wf ^c9itRi Tt^r 

'SRI; ^4 ^ ^ f%i| 



I 


®t^ HN*^ I bf^af »n^*t »nsj:¥ 

iftS^, »itc?%tsit^ m«\ ^g/t^ 5ic«(T Bft5lT5l 

(Stt*!*!!*! C5ll ^C=5!T | 

^9 '«r«i^ '»rrst? 
c^ c«rfc^^ ^^1 '8i5fc’iTt*f I 

'«rt^tc*T mj, ^jfs'tg 

^ c^t^ ^«5ts >2f^tl ^W{ I 

^55 ^5ig ^\ 1 ^tc«i^ 

CT flfg?«Rc*N *if^^t*( 

i[«fl 1 c^ 

'8rtf»nitf|c*i^(, t%Pt 

3Ti^35 *tltc^ I 'St^t^ ^5{C^T*f ^^^11- 

fe»R I 

^?|1 fs^gpi ^«(T 

^ ^391 ’tt^C^TQ ^fk ’T*S( 1 > 5H ^ r 

'Sf^Pt^ ^%tC5 ^ 

5t9C^ I C^ ^ 5t*r^ ♦fR'STt’t ^P[CT, C^ p5f 

I '«r5f3Tt*f 

C^t*f ^ «£ltg>’1^ fl*l I p5pt ’Tt’ftSI 1^ 

^ C“t^f5S P»TT^Jr 'SfWS 5^- 

f^»(^ 1 t^(5{ ’Ip’it’! ^c?»i 

*rt t Rt5?5 

Ttc^fjg ^ 'SR'fl'f 'StCTRR JI^>1 

^B| 1 »tCTS ’tt5WW> CBt’tl, 5t*t?R •ifg'fR I Pn?R 

P^st^, ’TSt? WPl^ Ttrti C9"t- 




c _ 

^<11 I JT^cw n^»tWW 

wf, c«Tci?i «f», *^c«r-Rt% csitf 

*tf^t»l I ’T’lV 

A 

>I^^5t^C=^ ^W-1 ^ '«^*N ’’T^ ^ I 

«nt^, ^f8“t ^j:«iT »it*it® ^ I 

^Wt«f«ft^WtTl-i:!F^ «?t^ f^*l^ 

f ft® «rt^t?*Mft’<Fi 

15^ 3Tt^, '5f^?nc« C^ 

c^^fiic^ *ft^? ^’ICS? CT ^’Fl 

ST I 

^t»t»fl3T ^C’t’Fl TCffl CSff^^ fe»R I ( T^SSTI; ) 

Slsrn® STN I 


?iJrrssT-»rn:a?T i 

^ T to U: m ( Lavoisier ) «|^ 5fT^*l ^^;jr | 

^ ’^t»inFt»T wtt? c»r«rt^*f|OT3?, 

'flVs »lf^*l ^Kim ( Quantitative ) 

^TPT^ ^f^«lf^t*R I '«raitgi *ir«r5^1 ^ fWTT 

^ST^ ^Tl f^CSR ST^SJ, »It^f5|K^ ^ t2f<fiT 







( tnckstructibility of matter) ’I'*W*I 

iTOR v ^ ^i5 

•i 

«*fT C^ ^ la^t 

. ' 'r 

'«i*sC-r?? «itr^ i 

»I»lt5T ’^ttf^?!! 1 * ’llWl 


4?pi5 ^Slt5n:«ir ( Balance ) <flat«R 
^C!»5T 1 C\ *?«! e.tt^ ^ ^ I 


•4t 


^ .«iv[ 5r?ni ^«ri ’5f%^tc'5 *tf^*t^ 3^^ f^5rt ^1 
*tfN f^ 'S^si 

(ll^>1?5 iliv ap’Tt’t^ ’1^*1 

^t5r?tf|CT*l I C*t^ f^t*T 'SW^T 

(?Tf<fc»R (3 C^S1?R^ ^ I •IW ^ 

♦Itaf C?|ilC®R, OTf^t»R CT <3^ 

'«flR'(*tti“’ ■iT8 cat*i ?ft»i 'fl^* f« 


Ci^>tsi CT '-siBf ^‘'s cal5i aj^ i3%f® 

< ' _ . 

trii «*• w ^tn*l *tiWl\»r*F ^ ( Experimental 

Error ) ^*11 *ltCS I f^f *ICT[ ( Scheele ) ^ ’1^'W 

« 

'^ttW ‘5^ ^^"1 5 W®! Alkaline silicate f5»l I, 

*tt3T ( Phlogiston ) *lt«n >l®It»f«T 

H!jlr| 1^f5( ifi^ »l'®i5c<? 

’fTW I ’ C*tt^'®1 *111 

'8f!^^^1 'srni^g ^CT!T I <^1^ (2MW 

f^ ,^<f 3TOR CTj ^<1=1 <1^^ VWt»I «f< 

^ «K*1 ^tcwi 'S«ll?l^ 5t»l ’ll 

^51 (?i «ICT¥ *1^1 ^ 







5^tr 


0k 


sre«a fsif»nn ^ i c^t^r 

Tr^5?ic«(i ^^1 «mr w 's^r W ^ i '^'R*i 
C^ m C^R fsrfir® ^ 1 C*lCTr8» 

^ Rf%^ f5!f f<Ff I «2W*I RPR 

Litharge ( 

v4^l5 c^T *m<) »T^1 ^jTt^ ’T^Rl WS: 

(2}c^R ^rftc« ^*n Rf^SfCT^ ’rf^ 

Rf»R *iR«r5 ?tc^ I f^fsr c*rfVc9R c^ ^ 

« 

^>TC^ 'S^ RCJfT f5t?tr.f \ ^*\ 

I^RtcsR 4^*1 ^Rl 

^RRt^ »ff|^ Rfsrs f^tffc^, «rt^ r^R 

*ff^ I 

:>*i'^8 It: r: fsfir rR 4^(5 <2t^^'SfTM’'Fm | <1? <2f^ 

^>f5o CT Tf\ ^ (^) 

( Combustion ) ct ^ 

( « ) ( Fermentation ) WB CT 

B-if«isrff^ ^f^*ri fe^5( 1 

•ffw |Tt^ ( Black ) ^ VFf^rBl »rl^- 

RbB Itt^R (SRCBiB (7^ TO irtC^B* ® »!%« 

I ^R«l TObI ’^tfB 5l11 

m' ?fTtC^B JTf^ C^ ^JR Wf*f 5f^3 'SRR 

yQ^ TO aiRcT ^f*ral ft^R i 

5t f^fil 'BTf^'Q ’fft^ ^1^^ %»R 1 UmBT 

<4^ *tfw R!jf»rf<i^ TO 1 (fi^is m 

TO^ C^tTOF-^ *rc<fT TO^f^n Rftt TOR I 

fro^ ^hsz^ Rte C^fkz9\^ ^ >ft»R»R C<rR^- 

friB W5( *J5R^ TO B%rc5 J TO (Jj 
ti|3? ^ ^R aiCBJ »1CTO ^ TOR 






fif«t I ^^ts JH’PT ’Pr<f^tfe*T5^ 

^iffJIC^’ir ^t^l CHtf^ ^^?|1 f’l^tc^ 3 
■?w Tt?1 ;it^ -51^1 

f5lf%U «}*^'Q f^fs^ 1 ^t^1 fsf^ ^ 

«rtC5 ^^i(.*f<l <(^'Q f<f^?| * f^'»C9 

(Priestley) 'd^siw^ f^^?( ?it«?lfjl?l^ ^f5 s^1 i 

• (ap5i“t;) 

»l"^t?^ I 


TOSTt^fsaii 


(*J^ 'SWPft^^ 1) 

i. 

Ji^^2(«8rCT f^c»T^ 1 ^t?l *1^?:^ 

c^t9Jl « fa c«t®it^i V«(i ^src^ 

«rft5 I 'sw, ^V{ «ff^?i »i«^ c?t®i c^iiT 

% 

5^»i c^t^ ^«rt^ 'Sftwtr^^ ^TtP(<ii 'sftfqiri 

^ »rt?tt^ »i^t^ ^^1 4 'Sitfii ^Tt© 

?PltW^R I ^iftf ^FJta «ttc^ 

ff'I^I Cft^t*T I *?C^taPF Jl^'2t«fPI 

«rt%^ I si^j? 

Ttw C8W « ^5^?rt I^%«r51 

fe f^« ^Vf. Cf\WW CT ^ I 

ttw ff^ C^t»l1 C^ ^atJflu CT8Tf^ 



fWf5f 


c^*ii '2r«f*f t? *f59r 

W ’^W ^ "5(9^ I 

k 

»ff«ftw*i^: c[ c»i*5i ^Wc'5^ atf^^ c^ 

♦tti:^ ; ^t*Ft*r 'srais; fv- i ^ 

•r 

C<fS?1 ^ C*!^ ( landscape lens ) '5t5tC^« ^'5 

’tn:^, »rfRn i ^8p^»i fs, f* 

4 

>2rff^ c9i^ ^ I <2tl%i^ ^rtt« 

^t9 3^ I <2(f^?f^ «RI CT c»i^ ^5rt 

<2}^'® ®t^3F c*ttc|,fe ( portrait lens ) 1 

*IC^ ^ 5TC? ^!l«l 'siteprf^^Pt’l-'sr^ 

^ t5 '®tfl « ^5?1 «rf®55f^ C®t»l1 'SRT C^ 

Si1 I 

(2ff®35|% ^C® tFtI ( fast ) C?f^ ^ ^*1 

®t^® ^ ^ f^c® ■« f^cn^: cft^ (H[p»iw?i « 

;rt#t>l ( nervous ) C^lt^Rc^m ^ <2n3lt«fii ^ I 

^l ^w tcapwis^ ( isochromatic ) C?lfe ^C»! 

^ ’It'S^ ^ ^ I 

sir«0^ ff^ C®t»lt!T 1 'Sf^tCT C^ 

atvtw <2lc^^ -, c^rs^tceit »ftc!f 

^Tt^sjt^NS ®t»i ^ I Vs f^?i1 «sf9® >fe*r« 

5W J 3^ I fsicaf I2l9® 

•i^ ^ *tu?i 5m, -it^i ^ ^itnr?T f^Tr« ¥r«f 

«. 

5W I 

tfl ^it^® (3^15 f^CSP^ ( reflector ) <Jtelt«R I ’ 3ft^ ff5t 

'^fiic® ®t^t?T '*«tc»rl «rtf^?l *t:® ssi^ '■hi 

fihf^ CT«Ri CTl^rr® %»i w;^ 

«ltC»ltf%® m I ^ii^<ltRl >it^i 5m (TlftW <f%l 

!ltf<tC«T m C3J^ ^Fmi ®WC® »JlWl 9mf 





^5^^ TO « TOrc^ TOT^ TO I 

TOi? Tcfet TOc^fJ^ ^TO«TOt5l 

<2^%^ c^t®it^ ’ic^a '2f<ftJ? I 

«f^ f5ar%n 

?^artw?i fw TO orf^^l ftaf TO 

C^t5T ffejf CTH?rt, 2JTO TO! ^f^i»r 

TO fBiS ^ « f¥ *P»1 ^?l « <2tTO CTt?FC^ ^^C»I ^9r 

fft ^ '« IkTOc^ 5^ c^*t nt^l 1 

>it«ft?r*^5; liiT ^»i «tt^*fi CT, 

TO^ CT ^«(1 ^ ^??i^ ®t9i 

^ I "Slt^t^ 'Sit n^9I f f 9| .(t^ctj I 

TO*! C^ >2t^t^ ^t?(tc>l C5t»lt 

^f»nii c^«( ^ TO1 CTO1 ^ 5it^, ^ 

'Sj^lf’1 ^ TOTO=T ’PC*!* <^111 CTOI ’TS’J 

f^tCf I ( afni»t; ) 

Bi'y^5it*T fe I 




(t5 ^ ^‘f ) ^ 


( soluble ) ^tvtf?[«l :> „ 

^ at«r TOt^a 

C’tt'lt^ U’x TO5«lt^5f IT? 





'»rt>Pi'it5iT>f»f ’iio 

8» '«lt^ 

C^lf^ . ‘'ll* 

^lo 

I— 

'®f%?il ^t«fN ^ y?i I 
’T#«f»r 
^91?^^, '5fi:^?F «f9T <?rrf^c9i c*f®^^i, Bf9T'jftf^Fcn 

'8* I ®f»r ^ c^ ’JfN i«* 

I 

C^»I^ S(5tC^ 9I#C^9lf«CS^^ ^ §t?i *it^- 

9tc«t^ fs , c?i i2jt^c*i 

^ sjll «tf^lS^ I 

<2ff^ ^>a^*..^o.o,.«.,.o», 

«rr?^ ?Ftfe I «if^srt*i t,*** 

o..;.o.^..o I ^n’fi 'Oc*NaI 

'«f<fi^ ^"^91 Vtc?^ (2W*i 

cn >pf9i ( Mars ) ^^'«C9r ^fC'Jfl *ff^C*t «t^?f I 

CT C9itc^^ ^c»«(8 «r^ 

^ ^fl:^c^ I 

8.0 0 «it^ 'sHt^ «j.,... 

‘Srf® f%j? 'srfft?? I CT 

a(t^w® '*tc?imf|?| ^5{ ^1 «rtr^Tt^ 

f^ ’ttf^tf^^ 8t«n ^ I 





isr I ] 




[ Ji^^n I 


^ r 

( ^ I ) 

sf’tc^^ c?t4 lU '5if5[^ti »ft^^»i, 

'Slt^t^ '9'Sf ‘ilf ^t^9 5ft*fl»T^ 

®tsT^R58rt^ ^•l 

I ’Is -t^ ^ ^ 

JTC^ I . ^t^*l 1^ ? CTt5f 

#1^ ^ I fftHss f^’9^ gN 

«f^ Jlf^«rtw aft^ c^?[ 1 <»if^ srtw 

caFfc«rf^^ =niw '2ff^^^ ^?i «it^ I 

^’tfs ^nt©t« C'2n?rrirf>['5 «rt^ ^t^- 

fNl sH *(^•'1^ fjrft^*! 1 5^c*it'^ffe 

'*1^ ^f5?tCf I »at 

aRJ[t^f^%P5l I 'Blt^ ^tJl' 

f^f^ %=^ »jH*i ^f^ratcpi ^Ttsfc?^ 










sjcsrf^t^ sfl i 

sii?rr«t^ »it3r (st^fs i ^ -sfc^ 

^JTt^ ^'S.fI C^FS? 

2 tt% ^t^-f^l 1 Cf\ sicsifl '®t^ 

r#f^ c^ '®rj,*t^ *(*if ^1 2t?f^ 

'* ?|rf^c^ ^^^ ^1 I f^-% sit^^ C¥t^ 4^j5 srfsrf^^ 

>n4 f^?t»(*i 'src^T^ '»CsCi M 

5ft5rt^^ ^5Tt^*T c^ I c^ 

« 

<2t?i| ??, Bf^T ^ 1 »IT?I 

sit^TC^^ 5KS(t®t^ '»l® 9^® >ri< 

f^f%?? I ^rfsic^^ 9l 

1 <sf\^ f^i- 

^ I SKJTf^t^ C5F^«T *Itai muf^ 

f^t^ »iait^, 4^*v sitiTC^^ 

^c»r8, 51^9,—^^ '»!< 'flu’s I ^vf^rl *ip»i- 

I 

f9wrw9 ^Wff?JltC9 I f% 

^«?r> f% %»f9 

91 ^ht519 CTt«1 f9cn9 '5f9Tt9 «2ff^f1^ STfaf 1 '5C9 Jrf5fC99 
5lCTtW99 »rPf ^ 9311'® 99 I ?rt9ft9^ 9*s9l5^ 

9^ TO 9Plt^ f5^ ^ ^f9C»re f9C^ 

aK9 aK9 «mtf995 9^ 9t9 , f5«l «IC^ST <1^^ ^ 99 I 

»r?c«t 9Ft*rt^ 99 9^19^r «tff*r« 9:^ ^f9t»it 
tlt9f^T '8 9C9r 9CW ^*19,^ f%?l9 9C9l 

«t9*9l99l TO ?rt9f9^ 9l 99, 9C9W9 f^fir® 

99 i fS«t 99f99 991 9tsiC99 9t9f^ 

f^9pt¥ Sfi 9^91 f&^l ’(99 f9C^f9f 51^ 9^ 



t. 


flirts? I 


- I ■■*■■■ ■! I I. ■» -^- 1 * — » - ... -1 , # ■■ mm 

W I fowl 

I i2tt% ^'5^ ^ 

^^91 5^C« ’ifg- 

5!^ ’RC^ ^ 91^91 ^ilf^C'®* ^SOTfBFI ^t'S 'ftc^ 3111 

Bf?fr$<T ^f^?f SR t^?Ft-t ^ f 61 gt^ viJ^ 

JT«lt5 51Cf I 'SiC^I^ f5^ C^f^ fhV^ '«)f%W^t?l ^ 
^*1, f6«t^ ^f%5S^ iSt^H I f^'5- 

»rf3ic^ ’itf^’itt^^ ^3(>ir^ ^ifiti >1^3? fefai's I 

'2l*}>r5:, 3it5?^5i ^1 t^ 3fC3it^ i£\^ ’tf^^«3rf3T 

*I131W^ i 'il^'s f^^:, ’Itf^’ttf^^f 

tNI ^t^ilttni 3iwt«t5^ *tC3it3K<(i CT 

I2tf^fl^?i1 ^ I <2l?Ftm f5«1 

^ «ft3f Ji8ft^ I ’1«r ‘2t«K^, 

mt^ I aitTR^I ’ir<fFtr^ ?^, ®t31^l?l C^tsf 

ftc*R 3i"9rHfw *i*i< I ^1 

3Tt*?l C»T^ ‘TO ’l^ft’T f^ ^^3?^ 

!ir^ I 3i^ar 

I ^t^f ^?R*tt9i (Sfvpt s 

’I#® ^^c'® Rufsr® 

n%tc?E I ^WJra 7<i, ■srWOT (2t^« (Tft^ 

RlR'^r '»iR« CT'R«f?ir®iiiTR®, fkw{ 

I 3l#r^ ^31, ^’t®! I 

Rt 'Sto^RfTl 3Tc^ I '®iR5 ^ ^ Ri?R 

* 

nR^ I ^ Rrts '«R« ^Jt*ttCT 31t« 

«n^^ «iR^ RiP( »nfj fw-HRp H,<*tc*ttR® 





C*TNf^PPltC=T«t I ^ ^ 

f5^ti1%* c^ *tf%^ ^ gwt'Q 

tj?K^ *(t?r*ti *«ttc^, ^ 

• f5^*lf^ §^»i ?^iii ^tc^ aft'Mfs^ fsniPl «(t^®ll 

4 

v2tt^?pfai^ 9^r$ i lii^t 55 ^ <2f^f91^ 

??, ’IC'^t ^rs >?ttC^ I 

^^8r?fc^^ ^c«a srt^?^ la^ <i?ttt¥i:^?i 

^U'‘\ c?ti I 3(t5(c^^ 'srtrK 9^^ '«*)^t5T 

>i^^f®® 3)t^5i^ -sit^^f JT^ jrf^^?f CBiii I (apspt;) 1 

'* 1 

'5t«'tii 1 

( <3^ iSj^tf^'SiT) 

^irvi %: 3itc>i ^ffi- 

» ^ 

citf^ (Sheriff) •ItVf <511%^^ ^ I f^5»t^ v^et^Ji 

* 

^^*1 Bf^ ^\ I f^C*[^ fk*t^ ^<fT 

»w ^f?r^ '«rt^1 c»itr^ '«*! ff^6^ ’^Itf^ i 
^ '®*t^1t fic®i5r, *(c«(i '5®^ i ct 

"*1^^ '®®l >it3i l^i'sr^i 

♦IH ^'fetiT'8 

' 5f?iai ^hK*t ^ I ^rr*itciriT c*rr^ (?r<lt^ 1^ c^ 

(?fN if^?t?f *flf^, '51^: 
c»il «t^ *tf^ ar® ^ I 'Blt^- 



- 1 --- 

C^l, ^><|1 i2tCT[C*n? "t3p’^l|i*t I 

qiS »r^^srl ®f3r « 4 ^ (SHt^il 

’tar fw?f?r 'sri^tc^r '»i'tf?l 1 

^wr*l^ ’ic^a'«it®i ^?itfe5i5i—"-sitJit:# 'sit’t^t^l 

^f^t^^ST, '5|W^ |6^?l. 5R *lt«(t^*t? ^BftiT 
^^♦tiT RC? ; ?^C»I'S 'srfJlfi:^ ^t«(T 

»rt«rt?i‘i »T«1 'srt^r^t I, f%-3 'SRtf’f ’rl«ft!r*tc^ fsf®t>!i 

(71, Bfgj ^'^vf\\ ’ft^ •? 

^*^t?r (5tTff% ^^t?r BfSf^ *1$ «i“fs>Tl ’fart^c^ 

f ^5r*‘qjf%'C^ JTS’T ! 

5p<!ri ia?(WR ^ «rpr? 

sftf^ar 5(j<fT^ %»t I 

^Vft'O %: ^U5 ^irsi ’l^iT'g (5t^ Faculty of 

Arts President I f’T'ft- 

« 

'« >T^ C^h I a'S.^t<^si ^JTWFi- 

(Tl^ltC^lW '»R?’tf^'5 f^f^ >1^ ^=1 ’tft- 

• ■ 

« 

C^1t^ Pi'atr’t 

^Sf^iT ^3? s^t^taii’f I 

cjrpit^!& ’m c*r^t^ %*i*f i aj^* 'Sitfl^ 

(TUrfiT ?tc^ I ®t51^*ajpn 

%f5j«t»ra fs, ^’ttr«f (sm!? I 

(7f^ jpiCT 5Jt^t»T»Jt^ f^=l I ^ai 





JTt^ I ^ % ‘fl’T, ^fttR 

<*jtf^ c^ '»if^‘5 f^ra ^f^'s 

I—“I think that the University has chosen a very 
appropriate occasion for conferring on Dr. Mahendralal 

t U 

Sircar, the Honorary Degree of Doctor of Law in re* 
cognition of his eminent seiyices in the cause of scienti¬ 
fic enquiiy. As you are aware, India has just been 
visited by a larger numbpr of gentlemen of high distinc¬ 
tion in science, whom I am sure the University would 
have been proud to welcome here to day, had that been 
possible. It is a concident, that in talking to one of 
the most distinguished of them. Sir Norman X<ockyer 
the other day, he poitited out to me, the very great 
advantage, which obtained in India for an observer of 
Astronomical science. * It has occurred to me since, 

that the event of the past year may show that there 

* 

are other matters for scientific enquiry of which in 
India, we are peculiarly ignorant. Certainly during 
last year, we have been able to observe convulsions 
of nature on a scale which is almost without parallel. 
And we know that millions of our fellow subjects have 
been suffering from privation from cause.s of which we 
may say, the investigator has yet much to investigate 

«k 

and determine. 1 congratulate therefore, the University 
as well as Dr. Mahendra Lall Sircar on the occasion 
which has been selected for conferring upon him the 
Honorary Degree of Doctor of Law.” 





0 




CT ■ftor^ f5it[*f^t^ c’m >itar 

'«nTt*ft^*l « '»lf®5r5l *lt« tH’? CT1 

«raf f^uR'5rt«ic?^ c>i^ t^^tf^'s 

^f*R ♦ff ^srf^ I ■:!rj'^^ Faculty of Medicine 

il’^ W’ f^^tlSCT ^fsfi ^^\i\ r»iR^ 

ifltTii tt^t^ r^'?t ^^fifs 5Ttc3[ ^^tfjf >fCJitr^-5 

( ^5I-|! ) 

^t’f ^5r I 


<rrotj cs^fT I 

f^9f® :» 9^ '«ti5 »Ttf5^I* '©’tW (^ » '»\'i, C4l ) 

^w ^ f^, pT, 'S\f\, 

'«i«tfI »Ttf^ar«i ; 

^-m ^ ‘•cserf^i” 'St^rt? 

t^fsi ^c»R, «if% «ltra c®^*i 6f*I?ll 

I C’fpJC® 

’Item ^ 1 <81!% aitfNTtcsi, f5(^ »f>rtci^ 

<rhrtf^ ^r^s, ^trs 

'•rfft?( '5f^ 'Si’^t*t 5tcy I »r®r5i 

’[C8f, ’Tf^ '2tc?t^? aRTtft f^«f *fft2tc>l 
^ 511. CT :9^Tff^ 

c^^rc«T^ ’^ir*tt5 i 



‘f’f'l I 


^■ 5 ^ ^c^5T, c^JTsjl ^ 'st^^^Pr- 

^fi:*t^ »r^'2t«(t5? ^1 cssftc^f^ 5fc«fi 'srsTt^T I 
^91 «t®T 5rt ^»T, CT 3 % 

5?C5 1 c^!^l ft8ft«i 

3rf5R^ *rfltT«(c^*t ■sit^itf^’fc^s ^tf (?pt<n 1 

*^51^ 5m ^c*i 5i»3jitJr5P ^itf^f 5t^ 

*it^ I Tfsft^ c’tmsil c^tl ■^rrcifl j ;il 1 

9ft^>I^ ■®i^'?i^^ |tW c^i Tsr^ 

tor 3iw ^tf *tus I ^tcs? 

<4^’i '2i'5jt*ti ?rf^ sn i «f^jt?t^ srtcrwft^i 

^tf^r^l ^rwfir^^p c5(1-^’f*i Vi c^fl'^tr^iJr fecf 1 

c<l1-*ft»ic5< "srtsitw^ srcmt^ ^s^ri 1 c^sl 

^tC5 5C?!; Cs'STti:®!’^ ’JC'JT 2t«ft5T I '»JWC^ m ^ut:^- 

(lactometer^?l, «tfW^ 5fCg^ 'SRWC’l efC®!^ 

’if^5it*i ^itVp® ’itc^ I ^t?i 51C5 I c^sRi, 

'^«f sU^PlTf^^l 8f*l f^f^'S 'Sf^cnc^ 

'35ti^tc^ flfsi Tt^t^rl f^frs C*!^ I ^9T 511 

C^ ^ITtC^tf^t^ 5t5l «f5rS5 fs^ 

^Vc»i ?fi:?f5 ■«r?»f Tsi^y-g ^iTtc^Tfsi^^, ’Tt^-^?|f- 

5i^«ftf^^-f5^ *r<Jr« ^ 5f5T f^f^-s ^%i TfcBfV 

'SltSI^I ^ I -Brt^f^tSl 5I^»l 

PlI^Fs ^ c*ffVr5 ^m\ ^rf?} ^1 ^5 RWc*t 

^fVc'5 ’itc’H I fefV Wars t% sil 

^|5 fm s— 

ilfCirtf^^t*l ^*f (ammonium molybdate)— 

5if^ »rW3 *tM*i I 




. »\W3r ’iti«»rr‘l i 

^sii& f^?i1 ff’It? 

«rN*i I 
^ I 'SW I 

(resorcin)— Jrt*it3 ’ff^liTt*! I ’ " 

«fsi fitf^<s 4f5l«—JTt^ ’tfjisitl I • 

f5(f^ f^l5 ;5?ii 'Sl^^ 

*!t»T 'Tt^'l I 

C’tl-^C^U '®R?r*F fJlf^ ‘«ttCT I S|f?C^ ^t^li 

art^RiT (fat) 'BfR?P I Cf\^ TO 

C^tf « I t5tc^ 

Sit^’l I (Lactoscope) 

^3 '®rtcf 5 ^c?ji srt^w?i ’tfii’rt*! 'sis^t^tc’i 

*Tt?rt I ^IltC^C^tC’l?! fB3f fs^Cil >2t5l^ I 

^^tr$ '2(*«rw ^ ^ 1^15 utf^^ii t»fi^ I *51X}, 

’{tC3f ?tt’l <ltc^ I 

5lf I?tr«l3l fe»t »2t<!t?i^: fft 5i?R 

C’ttU^ ^ I ‘il’fM «IW’ 

5Ji Jfft 

^C3jT ^^ji Bf»[ 5tf^c^ ; 

^51; 's «f»i ^'s^iisc’f 

»i^‘ I *fr®?i ?t’t'«t^ 

s[«(i r»nij ^ irfil 

^ I 3|W ^^5« «[»f 

filfat'S5^?l1 55[«t^ ?F, '«J<t'!, 8 ’Tt’t 

^91, ^^5^^ ^ ^tn ^ft '«f*i ct<c 

C’t’TI C^, 

^ ’it<(c*ra ’ift^rti 6tf5i 'st’t ^tc5 »rtaf i ’t?F^ 




< ____ 

^ 8 ^ ?t<H <ftc^ I 5f»r 5<f 

•rti’f ’sif^ ^t»i 'ft’t '«f»i CT«ti ^ 

^ ^ *r5¥^i ^ '®t’t , <^1T^ »ii^ 

•[»? f^«tt!j «rtt51 

^ 'BrrtmRl I W5 

5f^, b5»t, cntc^^ bs*^ ^^5Ttf^ 

•(tt^ I <srfwf«T ^«fl< «t^f5 %t^ ^ 

I bsw?? 

9 

‘Jt^%l ?C«?T ^1 JT5Bi»rr«(I 5lt^; ftf^^l^ 

^t>lt^«f^ %?t^1 ’1^'»f1 5?1 SfW ?t^f =l1 I 

(?l !rt ^C»T'Q 

>rtiar^ ^ «Rtiitc»i 

*ftC?RI 

(i) (7ifl?f>I^ 

CJrt^^*I <iiPrl5^ liifSrs (Gladal Acetic Acid ) 5t^?i1 ^r®^*! 
5ii ^ »w< jrrK^n 

SfWfl 5(C« 'filCTt’t I 

^ ^ %5*T 

^ I 6f^ f*ifa^^ '«ltf^»l 

«itf^^ I ^ ^cq -rs^j 'ij 4fin;® 

3!^ ^ '^rtc^, ^ ^^cq ^ispitc^ ^1 ^cqq^ 

^ 'ijtqfe^ 'flta I 

(^) taPrs & '« efq i Ws^ 

I 

3W «t«'5 ^1 *tw ^ « %ii «a^ ^*1 

ct»& q^ «jtcqt^q ^1 ^ Wsr® 

'5W f^cq c^Jl 15^ fV?(^q'1 ^ 5f^ 

*[<f^ ^ qif^ I qf^ 1q«qi ^ 

nlq*i ^ c^tq aro *fq¥ ^ qi i 




i. - 

jr® ^ ^5! <11^^ *rfN 

(i) ^ CJFtC^t^J^ ifl’T's ^ ilf^JTl*! 

^ffSf «ft^*l I ^C® ^1 

5d I ’ft’tsj f® <SJ^® ^£1^ ^ift^Fl ?Ff?lC»I ^ 

i ^|8 7[^ <?? ^1 I ^t^l 

fC® "511% ’rWs?I ’^5ft*l ^^?i1 ««ftc^ aitai t 

'®Rm ^ 5rr=m*f «it?»rl^ ^c^sr i 

^®c»f »rr«ft^*r3: f^, ^>5^, C^fl, ficsnr ^t^rfi, 

C’Tt^’tt^ ^®®T ; ‘Jl’R f% «S?1 c^, 

C^cStf^ 3ft^ 

^®C91 C3^t«T OT I b5C»l!T« srtf^c^ 

?rt5frtR^ ftf^® ^ I c’tdil- 

fsratsq <itTf¥c®l, ^5^ *1^ (alcoholic solution of 

Potass), ^51 (fl’qfar firf^ ^iq^: ^<1 (Sfmft 

*tl^^ ; 

<t?l 'im •iftf^=$ !?^»i =111 ’ttow 

^1 siKsT, 5iWl. 

«t^ c«^t»i w 9^ »itr>R’i 

•sref^ 'Bjtcf, jj^ (£i^t q5t5t^ c^ 

^<0^ a(tP^t«(5T I 

* '6n^!rt5i*itnt 'siifl *i'qt< f^«ri ^i 

f^C^p^ft*! '2rt3^ *ff9^ I ^t^l ^ »W?F 

« 

5qmt3 ^^JfT'S ^«5^1 c^t=l ai*R:3 C^=l twi?r 

taiai*» 8 rj <Brf^^t 

<7T ^ cq C®«Jt»[ ^Tt ffPl ^ 




)lr8 

^ ’fc? \ ^5^ c«rf5fc^ c«f*j « «i?ntsff 

TR 'S’lfr ^?r5; ^ f5r«ni 

Iff®'® ^c??5i I ^Tt<iR (?ff^?i1 RtBfvR 

to®t5t*i ^ f^'aR >if^^ fro 

>«rtc^ I 'strRI Rt^iT vs ^ I f’P^ 

^ C^aft»! ^#51 (?Ft»l CT 

*\US I iilffl CVft^ 5RT 

5t«<?si«^ vQ '®rt^=i »rsC-tt«R ^ 

^<5.^ '5rrC9|t^:Tl ^5lt«rRC*t*T 

5i«r»i ^ I ofc-t^ ?^t^^5f*i ?if^ u3 

WH 3(Rti?rf’l >2RR ^iH, 'SRI I 

*f?re 'srt^sT '«rtiT sft^ Jiw «ftRc^ 

♦ttRW »ft&'T, csfel 

RtC?ftBR 'S JT^afP ^5? I 

»rrftfw'»t*i I 

*|Rc# 5 TR?r«c’i^ ^'sR ?Ri |f^ VR's ^- 

C'*R« 5t»( iff «ttC^ 1 5rf»TCf 

>*l«(R^: ^ csl^c® R®®* ’ttc?! i C5t% 

»lt^*lf^ '5‘*t fR?^C»R »rff'5 ^ 5J1^ 

'Stftw^ Mtflfilff •SIR >R®tC^ «ttCf 1 
<fl^ C31%? 'Bra^'5 f»rl ^ \ 

irfsR, ff »lf»I cat%^ I R’R cat^^l 

'sRt ^^'sR 5R iftn jtR'S 

Itn iff •2ft^ ffl It^ 

•JRWl a?<^^ « C»rmfffR^?i .il^ cat^f^l 'fl’f 



,—---- - 

C«f%\ <?ttf*t^ C2f^^ C»tTf^« 

foists? ^‘S ^C5, <2|'*t^ C2(%^ 

CHtPt^, fr^tS C35%^ C-ttf^^ 'STC’I’fl j ^Vs 

>i3F^ c?it«a <2t<«t*I 

4^1* C%lt^ Ct^9t‘tC^ 

-s»l "Bit’iii atift^ s^fltcw I 

fk ^ 

f?|r ^s ^!(t^ c^np «tw-t ^ ’Si^k ’«rtt^^ 

7[^ I f^-? *tt?t- 

^*1 mfc^ ^rs,— nfi% ?tn ^ 

, f%i ’ff^iit*! 

■5if%*R I ^^r;aR 's^^rtc^ wte 

’Its^rl ^t^i CTt^JTf^^ *tttlf5(^ ^n ^ 

»itftf^ «IC’W m I mi <®fT5 

’SIt’1^1 I W m 8 ■5tr*(’? 

^ «rtc^ I srf?5r, ^ ■sit^t^ ^1 

^ ^ »it^^ i^r*!**^ 

'»if«nf I (?Ft*T ^^*1 >1^91 

KtK\ I ’ff^^t*! C^^'S I 4 ri?fsi« 

5it!^f*i^ ’iM*? ^pc^sf, l^rrcjn ^*1 

'STC’W ■stf^^ I C?C9^ 

^c*r^ ’i%r*i «tt?i ^it^ (sir) 

( clinical thermometer ) ^ ♦tft’’^ 

OT«rt ^ (?i fev 8 '•j^ ^f%p5 1 

*1^ 'Stc^pn 

^ ^ w ^tm ^ 

^ \ 





'BrNtiT C’FfJT ims 55^t ?ftc^l 

^’Tfc*('>if| ’aw, jrt«(t?r«f«: m c^rtc^ 'st*! ^ i 

5^1^, CT ^5t«l1 "tflCini ^^91 ^t^5T >1^91 

’ist»tf^'5 ^?rl I c^ 

'5'^fl 03^ >T^^'tiI‘tt9il ^till sjf"^ ’if^sitl'l 

^tvi\ «rtc^ I »TT9I JISIW 

»l^»I "StR t5lf^ ^ttc^ I '«mfK^ 

%ST *fr<5'l C3»f^'-1 ^I’s I 

‘Sf'lt'ftiT C^R ‘2f^T<l ^ffsap^ '5T’1 Jlsf®tR 

<^tc^ 5ll i cell It>l ^1 

fap^t^ 'silsrtR^ §<^nr«iRjT ^2f«(H ^*11 

;5^ C5t8R ^filR fft?T JfWI I 

R TO «tt^ iit>lt?lf^^ 'Stfajnil Jl's?f|g^ 

; 'AVs, c»rrfn« ^2f^itc??r ft<ii 

»f4U?riT W."^ Jfsptf^ I* ^- 

^<lj >it«(si »i*ic?f I 

3rfs9itn^ TO^nr ^spr's ^ i I's c^i irt^nitfsi^ 

>i"»tii 

l sitft^ TO C*ttR^ 'St^tR'S TO 

c*ttf*t^ (ij^*N s^tfhi r<pf^^ ^*\ ^ I ’Tt<rt?i‘r5: 

^ «r^tR^ '8rwc«?^ *tft^ 5ic«ii ^tTO ^ 

<!tti:^ I R. 

I ^1 ^ 'sif^TO C*ft^*l «IRR 

cltft^ %5RT ^rtf*nii «tt5^ I 





5R11 ’'rt^ *ftf>f^ 
^♦t c^t*? %\^ ^t«is tsiiit^W’t 

>i<i»tf^^ «itc^ I c^u c^t^ "^tcsn 

^ 'sfsf^'N ^’1 '®rf^?rt ^«ri Ji<i>tf^'5 

VVi I ?lT5t^1 %S^2t«ftJl CtfCl ^*T "ttltf^^ ^ff, 

^’TC«i 'S[?ft^ ’iRFt^w, *lR5rti:«l 

c^l nf^*it'i *tt?tr^^ 

W ( '®l’ft^ ’T*!^ Sfir=n 6f^, 

'Sf^ ’I'rt’f '®fR^ ’tf^^rtc'i «rfc^) 

'St^tl'R ’tc^ ^rt^t*i f^ 5t^1 

vii^ts '5it5r»^ I jt^T '«ic^^ 

«Wc^ ’ttPF I *ttftf^^ ^‘"f « 

'Si^ »r^f*RT<’, 4<it 

»^tc^ I 'SfKS 'Sl^tc^ ftlrft^ ^Tf^lis 

I »1<I*«I*T, I CT »J>(8 

Sffsjsi 'Sit^t^ -51 *ft*? ^^tf'f’tC’? ^1?# f^f’I'S 

'StC^t^ST ^’S I f^;T'$ ^^*11 ^C^, 

I 

’Jtl, ^ '5tf*l ^t^l “Sl^H 5Ff?ir$'S 

0011^ 1 CT i2r<1w^ ’if^'® 

'*lt’W^ ^ I ’tfi® ■sfC’I’Ftl® 

^car^ 5*$ ^tcTj %®®i 3^^ 'sigr ^tsi 

®t*1 I *1*^ (2f^f® 

>TO( f^*?, ^<1 p I ’tf?l^*l 

(Sttir i** f®fSf I ®tc*f^ 



W’fl 1 


ft*f ^ |ff ’Tf^tC^ ^ "*1^ '2|t^ 

^ I ^t«t %f% ^WtUS ^ 

#nil (7[ ’n?Tf5{ ?«?rl f^«(^ itn ?lc»i 

<1 

^t*t 5rt nrciT «tfi I *rtttf^^ 

'■'Btc^ ^ 9tt3f ^rtf^Wftf^ (Capillaries) 

*fe^, ‘<1^ *T«|at^ '5ff^?F ?f^?l1 

•fltW I ^T^tf^TS C“rrf*f'5 '21^ ^ 'SICWl'^ 

sft'5»i ^rtaf^ii jR"nc4 '^itfniii 3 ^ 1 4^ "ttflf^^ 
'»n:5i^ 'sftn ^?il 1 »rtfl^^ 

^c^i* >2lC?|t«r5T 

^ti^*l CT JRW t*rr*it^ ^fv "srt^ 5H *21^ 

'srrfi^i ’Itcs ^ I -itflR^ ^ 

'It'l ' 21 'Sftn 'snSM WS 5^1, 451‘s «lR^^tt«l 

'^'®*i <2t:5H "siin c*tW 

^WiT 5t*T ^fil^rl ‘ittc^ I «rht? C“ttf^'5?J 

*tf^*t^ ^P5« ^CSPF '5l?*l Gift's 35^1 *rtfrf^^ 

5l>} ?tc»l ^t355^ Capillaries Ji^f^ ^ <5^1 

citf*r® <2RtJ^ it^ «rtc?Fi *fltof?T ^*1'sif^rv’if^- 

’JtCI 5^t35 ^ 511 I ci)| 'Sl^’|t?f «lR^ #11 

«(rn:«F, ?r3?fv «if?fT < 21 ^^ ^ 1 '5iW% 3?^i >P5f 

C5C«f ’if^*!^ ^ lilTv Jl’lCH ^ 

c^af i 

i 

3®tn ’a?!#! '81^1 >2lt^ ^1 *1^1^ f3F5l "tfl- 

'^ik 5^^rl <3t1i:^ 1 # ^ 1 ^ «rt ^*(tm ^ 

»ftf*ff^^ iiKI I < 11 ^ ^1 

(?i 3W ^ Ji53rt^ <i%«ra ^3i?iK’( 



irii 1 


'*ffr5t«j'Sft‘i ^ f^#t< 5^ 
s?1,f^^'l ^1 'Blftf (Tf ^*1 
>fft^ c»fN*i ^f<^i ^?j 

\ %5^tC5I< 2ft^* «Ft'l^C‘(^ ^?|1 

'ftC’F, ^t<*l (71 'Sh^pJI ’if-?-? f? liW 

^1 ^^?I1 vSf^ 'S)f«[^T*ft CfTf^^ iRi-?t<-<( 

*1Wt< C^l 'St’f C«tr^®l TC-^ 'S15[ '51*>»t? r^=lt3|*l I 

^TTC*! CT ^ ^^?5® 5^511 >lF«lt61 <1t^1 

^Vs C!t^^*r I 'src^^ TOf C5r^^< 511 

9^ I C'Jfa^'f ^ ^ 9^:-5 

'Sl^ 

(?ttf^ y^?l crti:?F, 'st^t^s «^s»l 

fT#t^*l « ^5^ ^-5 5-^ I lii^ 

'ST’W ^?Ff5^T-rt»ft *lt5TfC»l «ij^ 

w^M t^f"il ^ ^ rc^ I *tt^f^-«F f^i 5i^«i 

C*r^ (?I, *ttttf^^ "St^c^ Tf'stf^^ 

^15% I 

'^Vs 'Sjsf 5}s^t^ *tr?tf^^ 

<21«fr5T ^^t?i I 'srt’i^ ci 5151^ 5rf5fv^ 'STt^r^ 
^ ^1 C93i5i#r '«itf»iw 

^<\s ^Vs C»I^ CSSf ^•ifl 

»I51C?I ^tC5( ^ I 

’^^*1 5j»(vs; c?Ft51 ^tC5f «1I5 ^C9I ^»IC^ «ia 


5ar w h i 



fwtsi w«f«t I 


(m I) 

C^»l'=5 (softness) g 
(rf)undnesb) Ttft^ f!l 

»I»rft’Itf^ (flatness) ^ -srgf ^C®ItCV^ ^5^1)1 
(hardness) '5t^ l siCtfJ C^t^T 

^’tt^ 'sitT’srtnp ^'s^1 ^1 ^*(1 '8 

>Rtr^t ^ 25 S?(tC^ Ffk5(-t (flatness)?! 

^*T1 'Site?!! 9 

'«l’5ii?T«l ’Itc^ ?rf*rs1 (h.u dues',) ?«11 ?^S1 | 

’It*(t^«l ?C? f f? C^t^! ^ I 

?j?? ah 5Ff?n WT?[ »r:i>i5!lTtc^? c^[?? 

'St'l ^ C5t«l1 C®?f? if? I ^ 

t%9 '2!^'® ^?t? iStOlt^nl ?C9|? a 

?t»n!l ®t®! ^tc?? ?1, ft? ■^t«f ?tt. 

^•1 Cat«l1 I 

? ? 

^ I ? ^ 


Hf^t\ »I9?1 CM»l »I?1 « 5«^1 

i2ffH^ ff5i^!t^ I <n^ «rt5rt»ii 




} 'stfl ^f«i» 5«^i I <4^ *ic<a 

’Tflfsttu fS^ ▼fNl 

c»rf<rr5 «tc^ 'sitt»'i »tf5f5c§ I <i5^f»if^r'5 

fkar I 

'jftp® ^'Wn' C’t*! « ^t5t<l *rf^«l to f^w- 

sT^ «itCTtf^« CTto ’ite^i ’I'N f«p? "sitc^it^ 

9?( c»r c^% to I c*i ^iif^rv 

^ ^tC5( I (?i «« ■^tw 

«rfc9!tPF^ ^5 «f3 ^5i 4^r.nr>rr^ ^tto , 

<4 ^ ^il’F t5 ^ ® 

"sp^to«to,fit’ito9c7iwi 5?ii 
ipC^SjfXF c?l^ c’&<( ^tsul ff^ 'I'f^l^t^ 

cirf«rai *fts^1 ^f?i 5i11 c^i 'iicii^p^ «i'sitc»r^ <a curt 
CT>^ <ifs!ii m I <4^ ^ ^5it5i ^rt, ^rti cuto 

*lt«nl C^, C^?li^ 'Sftcsil »Ort 

oq^'v •iJ^C’tt^rt'S C«i% to ^ I 
CTrtl TtW C^*t (?Frt»l '9 (harmonious) 

"^rtc^itto, "srti 1^ ^?tci, c^ 9to 

^( I ^c*rt f55i 'silwl ‘ii^ ^tc^i 

frti -fl’qr ^tc’t 'sitcsii 9 ^fc’t ^rtl a ^ic^rt- 

^rs ^51 ctc^<g! ir®!!?! 'St^tc^ 

rembrandt i ’ll >lt’l1 ^1S frt ^to 

’itc’sl 5^^ 1 f'f 1 ¥rt 

9 5{ rtto w c^ c¥rtT ¥f^ 

C5rtil *ttc^, (rtrt i rtto ?to^ ’rt^tc’rtfi ’sfr 
if^^l to ^rembrandt wfk ^rtrtrt ^1 



IK •?tWiT ^1 w 

^Wr® «rW^ ^TtCTi c^c^ 5ri ^ 

« (?T«RI C»T to (SWCiT ft^Tl ^ I 

-ait^ ^ f^to Ttc^T «^ f5to ^tr*f « 'flf^^fl 
^to ^t9tc^ ^ <2ttK i ftto 

(?f «RT Cf\ ?|jf5:?j ^ 

’«J««P ^^1 ’VtCf ^tf^C»I 
^ « 

1 

'5t^t?l CT <2t^tC^ ^>l1- 

^"3 I c^t^T c®it^c^‘ ^>rt^i:«i ^ « 15^ 

<?r<rf?I 'arortCJT^ ^Sf l head-rest ^ 

^ff^n iitR^rfiT 45F 4t^t?r ^ I 

5rt^, c^9i c^sim «rai^ ^ 1 
^fw C^»ft BfWsTl '>t\r.^ TT?! ^ c*r«?(1 

>»f ^ "SltC^II 'srtf^TTl ^c<t »itto ^ 3^ 

'9 5'^<5 CW( '2t^T3T 'B(tC»rl "Sltf^^l I 

<2ft'3I^ C^r?5iJ ff^fS vSr^tTiT 'SitCJltf^^ ^1 

•SflflteR ♦ttc^ 1 ( ^ ) ^tJ^tsT ^«r?3 ‘to^ '®t^ ?Jl C»ik- 
tfrc^ (harshness) 

’ll f?i ^<rf5 ‘2if^ ^ ?itt^ ^ I (^ ) ?t?ti:^ 55^511 

«itc»i1 « fto ’Tsi^c?! «»f a^t9; (?R»[ 

^’li? 'srtiTit^ ’if^iii C5«^ sri c^r^rf? <*11% 
»wi ^ ) ?(f^ti:'3 ^ 5d toiil 

?tf 'ai<t'^ ^ «Stf^^ ^srt^iT tStTfl 

•ttf '3t^i I m «tTti^i3T »2tf^ ^ ^tto apw 

f ft I 





0 _ 

I ( harsh ) '% 

CTfW? <8ttC^ ^tC’FSlI, Jtr^, CBN 'S ^tC*f? 

^ 5f1 I C^ C^iT ^ ^tC5? ^ ^tcail ^’tN WW 

^Nt*r ctN c^Nf5^ T^UB «N 

^TNt’f c^Ni5?r ^ %«( ^ s c^?^ ^twi 

»itc^ «rti:?t^ (Tf^ 7\7^v\ »^c5if 'Q (?T5f^r 'sW 

ar^ ^11 

iSt^^lfSt’S ^?FStt^'« 13’^* 

»T^ f^f|5T '« Jltfrff5f?1 '5'®^ ^?I I 5:t?FC?iT ^5 

'« *TJ)^ 'SR^^ « '5I5/t2/ ^ t 

c^5T *rr«t1'« ^«f ^t?- 

^rN'Sft^'a ( gradated background ) 

^9[ I (71 *1C(? ^t?t5I ’l-Bt'^ f^C?p1T 

C*I5T ^ 'Q '5rtC«l1 W^- 

’t’iN ??ri (ij gradated 

background ^Ncq ^ l 

3FSI«fS 


'fi^'Km I 

^Bar sitcJTi^ (f’fc*)” ««l?tl5 

i — 

9 

“af^^ ^raf1^?t^ i!lt^ 'siWN 

8.. iH^vg 'e^?f 'O. ^ STTl ai-^fB (7»»T 'Q^ ^fW5 ^NT 
^ I ^NN ^ <t ’it^ n<lT^ '«a|5( ’ItN 

eB?li*l % <5)t5i^ N*5^ NN^ <1tfrl ( balance of ftked 

fulcrum ) I (N^ f% <21^1!:? '«SR ’ItN?! f 







fSftif <s(»n5 ic^»i I 


(i) 



( ^ •5ltH >l*It5( f^I ( uniform ) tSTsfCi? 

'BW C^t^S '51*??^^ f»l- 

■5N r<c-f? .Sf ^'cn^, a 
^ ^nr?ils «tri5c^ sn I c^»ri6^ 

BRJ ^^t<( 3f«(Tr^ 51 U5^ ^tf^l ^»I1- 

Nl f^ c^c?i^ TtPi 5ijrt^ ^ 

5T<(Tf^l '^f" C5|«l|& horizontal ^tC^C 

^55 <!rtf^M I 5)55^ ?|s^ ?It^ cn c^sifg J[?rt^ 

I 4’^«l I 

(3I»lf5i:^ «! fspffe 

^tf^ \t^ I ^ M ‘il’T ^ ^ 

«• 

<fl^ ^ til’l 'SfC^tsfj ti|?F ^ I SICSI 5It^^ C5l ^ M 

^8*<t 5y5rt5i I «t?U^ ’t^ ^’t 

'Blf^jp ? ^ ^ <i>^ 5r$^^ '«t^ '8lfw, 

^t^«l <^=’(’11 ^ Tf'fCS 4^15 

"BTf^ »rf% ^tf«f^i ^rrr^«{ »tt^t< c^fft 5Ff^?(i fir^ 
'W|5i ^ ^ ^ ^'c»r^ ^ ?t« 

<r 5rt5f«iW (balance) ^Ff^JrJtf,—wf?r 5rt^ 

nw 5w 1 *rc5i 5rt^ a T ^ <ii^ ^ 





fsjl '«•! 1 ^ '®t^ mf?*? ^R^i >T>IV 

cfc*T^ ^ I st^ '8i5*rr*i 8*. 

«*rr^'a ^ isc’T of^ 

^ ’itm^ ^f’ji -st^^c^r s^ ?ttr5 ’ttc^ i * • 



( ^ ) "srt^ 4^15 ^’flc?! €^*{ ’Jtf, «UtC15 

’tmf^ c^^9 >2ic?rtwJT 5<i I sisfff^*?: ^ '®t^ 

C^Sf, ^t5l ’f 8.. ^t^- 

C'«^ «t^ 5ICSf ^^1 I ui'lfC'l ^ fJTffe 

lf»lt?5l OTOllI ^j^<F I *( ?r ^?5 

^ci ^tRro ’rt^tc's 
( equilblium ) ^!l I sfC^f ^ 

>tf^ I 


iilifC»t -BfX^«1 = ?<tX’1«t 

«(t X’l «t 

^ n • 


5f=^ 


<ii^^c*f Bf «C5r^ -oN ?{r^ I 

C»15f f^, 4 1 


^«f I 

^ 1—^^ (?n:n i >'t^l* 

'®^, CT '5f?I «1WC^^ ^‘f f^< 1 

^ *ittef^ C'rf’m:^ ^ f?rTr*f«f ^’i*! 



< 


- 1 - 

5??^ I ^S CT 

sicflftci^ 4^t5 c*rl5^5i >itaf ^5it«i 

I f^’^st’nr ’srt^ f^fsitar i?? 
5it^ I 'sf^ '«rWc^ 'sif$ ^it^itsi ♦tf^t 

’t^ I ^6 »iW?f«l^: ^ 5^ I 

rsfi? '5n:’W« c*rt^ ^^ 2 }^ 

^ItC^ST I TtC5^ JIG^-ST?! ’ff^J*rr*l f’ic-t«l ft»I sn I 

I—'5ft5lfs^f^?lt^ ?ill&^t815f?lt»r c^t^ c^ 

»rf'$ «w?i (Stiffs® 1 

<(% ft^Sf I ^ *ffw?r 

^ 'Sf^s^Tt^ ?t?tr5 liiwl ’iflfSltW 

’tfc^ C5^1 I 

I—’ftsf '*rtj«f^c^?j 'si^T^ '51^ ’isfcn^ siwj ^h\ 

*fc‘5,1 ^ ’ff^*rf‘i (Trf^^i 

fhC^ Vi I ^trs ’ffs 511 ^1 I C55 

C?F5 jtWS ^»(t*l f^(J1fi^«l'« l?tf*?Rl fiful ^KV{ I 

^?I|—3Tt^3R ^tfk«( 

•>8 *r!^wt55 ’W I 

«f5tr5 5rr^ c®fitf®f^^r '51'31‘s I CT cwi 5it3r 

W'®t5l w:^, f^fji 
’«i»rTt5 i 

ci^»ts:ii I—i|t5ti:^ 41 F »rt^c5n» »it»i 'a 

«rtc?Ttft f^: capTfsi ^ 511 m 

^ ’tfW Jt’it’rl ^\z^, f^ii«i '2t^tf^« I 




vSf^*. I 

(>2t^Ftric^^ I) 

'«rtsf >itaj ^jfsfl ^f^?l 

»Tliftfl CT, ^<rt^ ’ticR «rijf%)r5,JT"*3< Bfi5«T5T>5«, 

»r#jf >nif^?'»tf^f^^ ^Vs 'srars '»if»f’F 6t*f <aniw ^f%t»i« 

■8>tPh ^ =rt I JTSf^ ^tsT ^tf^*is, 

’ItC^ ^ C^t5<1R*t 

C5|\fil^ *tTtC<Q 1?^ 5?11 ^ ai^<^ lagfs^rt 

■Blf^ .4^1 I ^ ^T\TS 'Sl^*l^^t‘j } 

I ^siWtiffl *lf^- 

fe^ c^tsj ’if“t ^ I m, 

»|JW »it«(t^«l *f*ft< 'Sr?f3 s *iii 

I ’I*!'® ^^*1 «£l^1 

<ft?r*ri ^%i «i«^i I »iw '^* 1 - 

*t?isitu^ ’Rt, »T5ltf n (porous) ; ^»rWlT^ ^’if^- 

’ISW CT «rt^*ti , *1^1 

»!*ra fpis'tf ^<rtm «(i^*ti ¥fli cm 







f^ta[ I 


f- 

^35T^ <S(tlT 7[C^^ 9 ^tllsf ^ 

^f^C'S ^1, C^ C^f. W« 

»k 

3rr?(% nfftc’T^fsrt?, w ’t!ftc<?f gt^, w s ?f(Sst ^<?r 
gn, ^ gf^ ^R!|1 9!^?ftcfs( i 

c^fH g'?rr^ < 21^:5 21 ^ fs <c^ i 

am f<f^ ^g 2 (f.f% ’siifsit*? 

^atcf 1 c^fsjs «rt^*ti 

gf^?il »i^c’« 'si!i*itsT »i^c^ ^c«» c^ 

^f5f|5 C’Ff:?* ?»^C5l CT, ^ 

4 

3I«fTf^'5 I ’1WT<- 

^<«rrC!T Ts«Ttf 5^?Jl ^%tCf ; ^^ 1 . 

»lt^ I f3Rl ^ «l«fl *tf^5tf*r5 ^ i 

’i*ftT:<?r ^1 '2(ti5f^^ 

5rt< I a, '«itc»itg si*a 

2j5ltf^<5 I 

*i’«r ^^5f <i»=^*N 

<ii^ *wsitl 5r^c?i» ^ la^JFsrtsf gt^*i 1 

^ !11 ; cg5Rl 

^ (2tf^ c^Tcgc® '0*,vo» f?Fwtf5i^i^ I ^feniati^ ’Urtc^^ 

»isfg 'sjt’i’Fi '«rti;®itc’F^ 1 »(’»f '®fl«r «if% 

in, in nwK-nf^nt!^ nt^ 2if^ntr^ nn nf?H7t^ 1 
«Jtcntn w, ^,*«'^wl^ 

nf^^iT ng ^^itcniT 2tJ3itnn 1 ^ 

^ i^^cn, ^u-si'^ncn "n^f^ ct 

ITPRJ nt^Tstr®:^ n-sig n^, itcn?i nti? ?i«(T 'e 

'•rt^nt^ nt:?( I f^^it« 


'SfCTt^ I flcii ’j^t^ ^mn I at? %»tat? ^ 

C^)^ ^’P® «l^t5?tt"ts -sif^^ I cJii? 

>(?lTfC*f ’TPI? '«lf%'S "STtCF ^f^?| *1^r5 ??, ®t?1 

^<rrc^^ 'sif® f\\^p\[ I *if^f5i® 

c*l, ?^Cli 8 o . • Slt?®l ^h 51 «ji;91^ 

nf^t*i 4'® 5rr5ft5?i (71 ’I’t 1^511 

'» ^®TTr<f? c^T=t jTn^iiI ’ll® I "tfa* 

’1^'W ( rofiillct ) IJIH 3 « 

'»rtc5it^-^^--^"*tc5t? ^55itii JTt^ ^- 

Sir William Thoaribon ) ’lftJ?t*l 

^f^!rfi55T I 5ir5 >r*ff5i^ 

5lie ’5!tJ ^C»I ®c=t a 5l•^^I1 *tc^ I ^rCBtt 

Jit’i'Ri ^=r, '»i5it^i?i 

*lti:^ ; 51*1^1 (5fl5T!g 

'»lf«(^ I 5lt^1 *lf3®?lC‘l^ ^f»5|-5 '?i§c®(f 

’itn CT, ^?1 =^1^31 

r^f«| I JICSl ?? CT, 'SttflST.^tW? 

<fHf!i^’}‘t c? r*i?Fi^ (.\ c^tJi ^H- 

?^r® ’Itt’t 5«1> ®t?1 51^^ 1 (mat- 

etherial world) s I at’tc® 

*tt%', <il^t ^?t<' ?lc'® ■ffS'^ *1tW 511 I 

c?f^ ■ifs'? ’W’f *11 

?l ^?lf^ C^w*l ? 5rf^ m (Sir Oliver Lodge) ^ 

(il^^ 'sifgji-® %ftf^ 1 '®lt^ 

W^’T® 3’^ilrQ® «(t^*11 5lT5lC^tf^® ’I® ■sifs^i'i ^15 
?^fpEf, ®tirNt 5|C«(I C^ 5I#t*1'*Fl *1^*1 '^’1* ■'I’TW’I C^*(T C*l^l8^ 
«RI »rt^ *T^ C6^ I rj\ ^Slf^®|5 





^ srtcai^, Jrtlar *i»if5|t^;?«1- 
»r^< c^^»i *itar »wt<- 

>ifI *fift< »i c rytr>H^ «4it^ 

^•si ^ c^t^ '«l•^■f I 

‘sl c«(i:^ '2t<tT5 i 

«*r<«r»i'5; c^t^i '»i*^c'^ ’5sii 

»r^«Tc^, «i<r^ -ttf^ ^r**ra i ij^ 

C^ '»J?C*t^ 5I"*I< '»f<t'«. ^H15 

^tCT aRtui) s 'SR’I, '8(t^<^5{ «f!Tr, 

^^c'5 I ^1 f^r<^ 

«I*f?I Slfl -STf? ^fK”” I 

^ «i?*tc^ , <4^? ’i‘rr< 

»I's‘5lt§'5 I i£l^l5’1 ^ll^lt? CT^*«f<fT ^f^ltlif t 

jji? '81^^ f^nt, »ffN '8R^ «tf '8j5i« *t1^, «a^ '®d^'^, 
'»lf’)[^ ’1irt< ^^*5 1 ^5lf^5 I 'Sf'5 

•tCflf ^C*T (monism) ift?f*|1 

I yitwf^nrl « (Flamanofl) sic^^ C’ltfVSl 

5rf^![^-^*1»lf^-»rf^ IIR’^ *tw 'Slf6'54*t^ 

«it^ »t*rt'^ ’i*v®i fifstff, ^t^l 

Wf, c<F^»i *t^»s[t*i »ps^ ^319if? Bifsi^ «iWw *c^ 

•ii^fel fof^il «if^f^ n1 ^p^l’rtaj I 

>pi« ^ s '«ij^ 'sitc'itwi ^t^»i ^rt!? 

n c^*t <it^ fi, 

C*l^i5^ ’I^N 'fjf^ f5a«r« 5f^ ^ 





to 

-y.-- 

I ^ ^5, tR »ff^ f^w-f fl, 

^'St^t »r3< «c*t Vi, 'st^i '»it*Ri ’fW^ *W»f 

«iWc»r?j JT?wl *tt^wj 

*ftw, 1 

»at?ii*t ^iRl vf^ i wi «f?-3ncM 

(mat-etherial world) ct *ltai 'S T » if bjt4 t ^ 

TII5(1 3;N ^1 \f5* <|fsr^ 

^ sTi I awf^ f^fnl ^fe?f I 

iflt ftt 'srt'iil ^*t‘i 'srt^it^ nc^ 

*1^, c^ 's#fh ’«m:*iti:^ c»i^ 4^? 
'srtOTtf^^ vs «i?4ttf2|'$ «rf^t^, 

“tt^ ^Vat^, »l3i9t«l»l1 ^^?I1 vil^ C*!^ 

’*R« ^’’t ofc^ 'srfi, 

'4’f^ '®tC51 Clitic'S <4^ 

JTSjStf*!'® I *NC^ 'SrN 4^^ 

4^ '8l«(TtCT^l 1 4’isi5 

*nn< 4 Tn ^Tv^ I "^fv® ^ 

^ 4t^ "»l«»fs?^ f^jf^?irc*t Vi « f^»R 

^t*tnR I 'sit^l^ «9t?ii alt? VfW^ 

•ff^*!^ V, 4t*v 4^ *i*rt< *T8it3 "ff^, f^^ii, (srfsfaprt 

^<tt?l V I 4t ^- 

^nt^ ?? ^1, 'sjf’ififirai Tvii 

si1} ■!? (?ns*i *rt^ 

V, ^«ltCT CW ^ ^1 *tf^- 

^Tt?t VI 5111 'Stf ^ *1^ « t5{t%^ 4^ 4^ 

»l^cw s f^t5i ’l’»l® I (wis) 

^4t® C5t^ CW I 


^ I ‘ 




i 

toff's ^Ttc?, ^’It«ft5i-*if^*l ta <sJ«ra 


1 

5t^:— 

«(t3f (moisture) 

*n25^i 



^•5 ( ash ) 

i9 


99 

1 

t^»lt7? *lWt«f ( fat ) 

99 


99 

( starch ) 

*9 


99 

5rt^tJ«R ^ ^«ft< ‘ ... 

9* 

4»V^ 

99 

f5f^ 5t^:— 

isiTfl''“5t 

>T5^^1 


'St^ 


99 

• VS 

99 

beat's* ‘ 

99 

•-;» 

99 

••• ••• 

9i 


t9 


99 


99 


5 t^»f, ^163 *firtc^ '«Ttft^rf?prlrT 

* «i 

'« I C"ii:^f5' ’ift< ^ 

51^*I, »rt^»f 'S '5'® *ft^w I '»rfV- 

’FU-t^ "cw?^" »I^<5 firf^^ I 

<tf® »rt^;— 


^1 ••• • • • 



«t^ 

t ■ • ••• 

*9 


99 

... 

•» 

iS9* 

99 

• • • 

99 


99 

^It^tCTR ^ ♦HfK ... 

V 

^Clr* 

99 




t^tST I 


•- 

CfW5?f^»T:— 



... „ t>t\r 



„ V88 

*r 


8'3. 

9» 


... ,, * 



„ <'8'!»1» 

j 

*ic<a 


4 

1 


Wfl ;— 


C5t*Tt^ ( glutin ) 



1 

<®T( ( ash ) 



» 

( moisture )... 

S 

»> 


IJ 

«fc«i 

9M 

8‘;d 


*f?t<( fat)... 

Sf 



rt^PTfiT ( starch ) ... 

If 


9$ 




«i-N*r 1 



fs^: — 


«. ...' 


'ST’t 

• 


. ••• 

II 


99 

'«Tt3r'^ 

* t • • t • 

II 


99 


• at ■ • t 

f$ 

••m\a 

II 

f5^ '^'TK 

99 


»l 


ort^ s— 



• • • • • ■ 



... 

IT 


“• ... „ 

••^ ■ • 

' 9 '^ 

. •• ■ • ■ $p 

.'i.. 

f%f ^ ^>PF M 









'»t‘t c’rf'^csrs 



'«R»f ( solid ) 




’"t^^i ... 

>» 

«'??> ‘ 

33 

I[t^ ( fat ) . 

u 

•^•^'59 

M - 

«i «r^ . 

39 


33 

5it<m f%?i ^ ^ •• 

3* 


33 


'0^'5 




^1^51 ^Jt-l . 

*(*5^ 



••• 

ji 



ajt^si ( fat ) . 

i3 


99 

'»R»| . 

93 


33 

irt^R f%!iTtS^i m•^•t 

Jl 


33 

«f«fm '«J*“t '*i**i^ 

1 «i^*t <ii^ ^ a 

« «f»i *rtw vstm 1 

’Tt'cm*! 51:— 

^1 • • ■ • • * 




• • ■ ••• 

V 

8‘;» 

9* 

^ tADlX) ) ••• ■•• 

»l 


99 


>» 

O*!'* 

33 

(theine ) 

>> 

uVa 

^»» 


^Ttl^ 1 ’m «R?i ?it%»T 51 


^ ^ *icf I fsifi^ 51 ^ 
«TC*i 1 t5^ 5m «i?n I 


.V* 


Hi I 

^ ^ __ _ 

a[*i*i,’?CTn *iw «if^55i'*ifRC^’^^r 

^<K^H 5^1 *lt«8f <lf*I3^«l 5Fftc« 

fi^il ?t^ 1 fij? a^t«T ^ fi*?, 

«ltt^, C>I^ ( peri¬ 
helion ) ^v\ . ^1 ^k\ ’^TtgF 

'8t^(.^ ( aphelion ) i 

c^»r ’M ii)1’tcs[t»\- 

ws{ c»iH <slK^l^f^ I »3^, la^^jra 

«nff^*i Otic'S 14 »itf’iw« ’I’l.'f 

|i5tc^ 5f^c^Tc^« c*f^1 5i11 

?ic«iT Bfsi^il ?t? I 

'Si^i ^icsi’^ >it^tc«tT WT '®« 

’ft^l ^t?I, CT ’ICI 7rtl^ 

«itt^^, <5^ ^fii ^i?i, fisil «ra 

Jit^tr^J ^te^i ^ i 

flf^ Jftls, CT 'Si^^gi ii-^t^R'S ^^*1 

I ^a5»l^n 5F»I1 ( phase ) cl^ ^C»l apjpf: 

^^5l1 '5lf%3F*l ?PR I «tjff^*l 

^^91^ ’V^ll ^si^o <3; '5;c^^ ^ !ltc*f C*t^ I 
»lt:*I?I CS( sJtPT Sit^i ( Cape Observatory ) 

cfr<i1 Hi 5it^ I cpit^ ^ ^c»r«, 

GWf*i Ip? ^1 ’i«rfN «!;?«JTfw *t’*r 

cvw, (?i^*t "ttafw cBfirf^fi^*^ ^fs^^l*! 

*t’«r f5if<»ffe c^fintcfsii 

^-5tl3 *tcsnrc¥rtt/afitn*t<(?i:^ fr? 






♦fRff 

f5T^ »I «lt!^fErar '»lf%^ ^>3 

'8H'5 'Blt^tCil? C^t^l ^tPI 

*lf^5S|*l ^f^C»f«, sj^lCst 5I\3|91 ^ «f« 

(2|f^vfi|^ tiltC^j >it«rtH*l *lt5lW ®1^ 5?C?, 

"if^ ^fs^^t*! 

^tOR CT, ^1 « 2|9I 

•itJlH ap’iT^'s 

% C«F5l, (St^tS 'St^t^ ?Jt^- 

ca?» ♦(:’?« 5!'^< I ‘2r‘?fc*i^ <7f f53i , 

'5'WC^ CT TtR 

*fl%;5P(*l ^f^^rcf, 5lti?f53f I *3?^^ CT 

^v<»% »itc*iii CT >itcJT cvf«ri f^tf^ I 
^ S^C'5 ^ ^'S <2t«rtf^ I 

:>»r'»‘1 ^ '«lf%3i5'*| fl:*I, JlSin 

f^»l I If: ^ *l^iT 

<» ^ l'gc?»5rtc»i’^ c*i\^ 

C“|^ atl? CT^tgRiT ^f^3p5l ^f?I^1 ^CiT f’t^tfl’T I 

^CN,’t'?fC(*^ j «rt^ cn^ ■srsn >T^f^ 

’I’ff Kcn ait5 ’iffl^*i*i i 

5[fl*il ^r^c»i r^*snni 

^c*i *lfic^ "tft^ c?rt*itrsp^ *\z^ I '>\f“\\ It:^ 

^Sfc^ ^ft?T C»N '2tTC'« ( appalion ) 

(7R *tffl2(t« srtf^C?F?15rt?I '«Jt^?r '5ffH<^^> 

7^ ^ flPT, '®i'3fn^ 7f?nitf^ I f^t-r 

■r®tf%^ 4 *ttc^ Hr*, 

1^ ^SC«^ Wl’^Jf 

I 91^^ ^ ^ »it^ 








0 

I 

*1^31^ «rt^ »l'^c% «Jtt»it55^1 

5f»IC^ I ^iSO >:»• ^•. 

>r?C^ vSl*(t5?^si st^s^l I »i5^tTf^ (?T«t1 ^ 1 

cwf^^t^ «i3r c»i1^ 5itr3i^ 5^1 «1i5 I 

»I5f<? M pt^t^ 'sitTtC^^ (elleptical), "ejvfsil 

'2rtW. ai^*f: r^?tffe ?It^ (parabolailll^r 
hyperbola) | c^ JPI’3 

cif«n 1 cffj? '5rt?rt 

^'spcif^ 5irf^ 5^ 

nucleus 

'Sltwtc^ C^t*ll (coma) ^c»[, 

’if^«r^ I 'Sfc^^ 

^c?F^ ntn. c^t^l 4^* ^ 

I CT >pr5c«i ^ 

Cf^ JR^SC^l 'Sit’ll nf^^si*! I f5p^ 

tl^ (?1^ ’l^SW 511 , 8 «f*reT5^ 

^ C =51^*1 'BRR^ I 

C^51^ C^Pt^t. ^’tt^tCST ’Ts’tfJf® ^t?1 ’I^J'S j 

'sps m fitirt 

5waf’!^ 51TO1 C8fJtf3;5T ft*l 

'■ftf^ 'S^CSfl '2H(t51, 4^1 'BIISIT ^ 

*1:^ (Srsjt^^Jl y^Ca 8 m 5lt51t?lfn 

^ «Ri m '«rffl 



5t5 ’F’F CT'?tS I '»rr^^*l 

Mf%'^5?TTO ^ 

’rtr?jt«{T <if^5*i'i 

^^?ltc^ I 'B!C^ (Tl 

^ ji jftn «(f^?ii I ^?t?i ’3jC5i^ 

^.,..,,.,• 0^00 S[t^5T ff 51 I ^b-go^; 'Sic^^ f^^l- 

C»ltC^S ?J5t^ 'S15II 'SJt’I’fl 

n I ^1^48 > 5 ; c^c«i5^ f^s»1 

*H JlWPd \T^^\ C’?*! C5f^1 t^ 1 ltff»ll 

'2tr® ^ •»»^fr 

'^rtc’F nir^»> t' m?? c^ ’jRff 

5f9f?i f?nrff5’T, f^i f<c*(^ ^^sri 1 

^Sfpp^ iJtfl I 4^ 'SPR<II 

5^15 'Bjt^^i ^<t, cT{f<fc^ nr^?ii «(tf% I 

bi,..,«.^oo 5!C«(j I ?5- 

^ 'Sitll^CJT ^ 

CT, ft^, sjl, * 1 i^^ 

a}^ ^t^l '«it^l \ '«it*ra1 CT 

<J?5 *iw ^ C^^Rl nj? 

^ I ^5t<m ^tc»i ^ 

^ *tfi ’t-etc^ 

^ <155 <*rt5^, c^5Ri, i5R;^f5 

C^ ^'Q^ 5^ '’Rt’FtrtW 

^5 ^ «twi ’t^rs, '»rf^^ ♦tfi- 







c<rt^ f^»i; 4c«ft!:n^ gtnw VN»t9 

nf^Tcf I c^<f v( ^«f*T ’s'sv ■sif^^t^ <sft^^ 

*lfa'5M*l "STtC^TtSSlI I >WCTF 

f|»T ^t^l ^r^l] 

*tt^1 ’^t^:—Can St thou tcai less ga*,( Even night 
by night) on that prodigious Blaze, That hairy comet, 
that long streaming star. Which threatens earth with 
famine, Plague, and War ? ^8jj\s 'sic^ ^’St’r^sT, 

’pni ^f^-5 I <M 

>TO 'SIKjiI “Lord i save 

us from the Devil, the Turk, alTd the Comet” i fs?^- 

ksi^ 

toft's I C?f^, '^^- 

nfl’Tl « ^C9it5'i1 I St: (71 55, 

KTSltCTt’t ■«ltn'^*l I r^fsi '»I’lt«11- 
^^'m (TFC^IST, (71 "Sir® isrrftsi Tt^I 

<stf% 1S> ^^*liT-5C5<i ^fffvS -srrfJtrJC®, 

^f^cnc^t c^'i‘\t\r ’m 

C«f«(l I (7!^ 51tw^ »lf?® 

^ f5H (TfS^il I fsfsi 

C^t^*t1 ^f»I^t[k51=l:—“Wherefore if it 

shbuld return to our prediction about the year 175 ^, 
impartial posterity will not refuse to acknowledge that 
this was first discovered by an English man” 

^ BIS BfTf®^ 

(?ltFt ^t«l ^ I 1*K^ C^ ^^’*1* 



n*! 


f?»i ^ I ’It^T 

€‘ 

c«fjtf^f«>r <2f«it»i 614 ^tn *tca 

(?f^1 c?t5| c^ ^['(r '5it^t*f 

'81^ ’i^ ^Ttf^fll ft^ I c»t^ 

Jlf^^ C^ 4^1 >2ftr '5fR'® ^fifuttf »J, ^t^l 

I ^^91 

fV ? 'sifi[^Ffs»t nfac's^ '5jn*s*ii, crt&f, c^tfe 

^^t>is(f& I <2f?^ 

'Sttffsi ^C?f 5Tt I ■‘ijt^in 

I 4^15 'St?! ^ 'sic’l^l 

^STo?! C9rltf%: f^itl ? ^«l ^stC’F^iT 

CWltf^2^« I r^’t® ^'r'34 t* "stC^ 

Jltit ^ 

fear 'sif?F'$ 

'iststl <2t«|^ ^ttCiT I W.m^ 

5tW ^Z^^, CSt’I^Csi?^ ^f|«tC5f ^sitt«t?f C^i't^T 
8tt?tSL'5tC5t’P I 4S[5tf% CSl?I?t ft’l 

f>l lil^ fit^’tC*!?! Q ^t^T f^C^I \ 

CSt^t^CSt^ ^l^^fC’l ^ ‘«rt:^ 'St^ ^^t9j 3jii^ 

C^ '3}r'0\r It: ?^^?ltf5®t I 

c^t=t at?? <5i^;5c*f Gf[t 'St?, 

5i?:«(T fetf^?il 'srff^'s C5^ ^c?f i ifi^ '«rt’?^*i 
C?^ ^ C5P3Sf^»I^ (centrifugul force) »tf^?f 

5t»t ^I’tWigtft I 'sJtf^ 

9R5 '«tC*t'f1 'SBTS? >|Jiat!t 5lC<tJ ?? I cm »IB1^ 







I '5J5tJT?f 

^3®tS |f%’trlC'Stf, ^^SltC»l^ >2t<«fPI 

^•,•%••• *rt^«Tf5'i, >s^» >irc«i^ mcJi 

’jRff?! 'Sl?ft^ S '^SIC5P|^ 

’iti 5ir’^n I c^rtfaf^f’l'i *'ii^ 4T 

^rc^^s ^C^ST ^1 I 'Sft’tt^ \i{ ^jrc>l<l ’IfT CBJItf®* 

aR*t;^ ^trfVc^, JTfc^i^ v?r<«rcsilc«it^- 

c*rt5C5{?r 5f«i^j i ’3 ;^?tN ^svd 

I ^r?t?fl 'sifar ‘2(^^fi ’(r^ ^pRc^c^sr, 

«iR^t*N*t^ siNc^^t c^fJT 'sissr® wc-t I 

^rC^TtRl '^t^tc?^ ?ic«if RrRg 5lT« 

*ttw I C^ srfJT 

'Sicmwt 'srsrt’i® 'srcsj 

«ff 5 C^FS^Rl 

'«lR^ I ^1 CiT’^C^’PfcSfTC»r^ 

’f!*! c^tf^: RRI f5«i 5 

=?1 ( Orion ) 5[?Faf R?I s?1 I 

SI fat ^tc^it^Rai'tsig ^it^tc^jl ’tt^l f^tfw i 

CSR^ ’^Wf t53S« I ^9lt^ 

sitc^ Silas' JTyi[?[ 5ic«(i ’iRigsi*! ^Ri^il 

C’tt^C^ >KsF ’tc*t^ *tC’*F 'SIS I «ff^«l 

’tC’F ^(R«(1 5fSi^ w4^<tt 

‘2t<«tc*(^ RRI^Fcn csfRc^ *i\h\i^ I sisRiT ^1 

^^1 * ^Ri ’Irt ^RsT C»ItCSF^ ^SICSF^ »r^ 

>s»s>’rtc*!^ spf'^ 

^ra[R«(< 1 ’I’fr i 

sitcsi C’ttsjRl^ ■ 4^? 





H«1 I 




C-W ^tC’t ^t’FtCi. <ii^*N CT 5rtC*I^ fV|i lf9 

'srr^tc’n wj\ j^fcn «it«- 

f^jri Tsic^t^sf *ir*i c’twc^ ^n ’rtfi 

5lifca(?» I sitCJT^ 

’t'5tc« ifsjj? ^T{i: ’Bft^tti^ s^’Fcaj?^ srr?i \ 

C8fitr«: «rtf^^, 

«ij^! '»l«I >1*11< I 

•if^S ^K®T ^«rs( 51SITS 5tc<l’l*n 

«(rJTsFf4«f I <2ft5I « ^ >lf^t?[ ^tc^ll 

5i?1 I ^*13 '5ltC*TtBJrt? 5pPT 

^t»i I ’lif^ inr|5 '2t^\f% fefe'® 

^^f^?ftsi ^^t!jT?r ^r«i?rffic9iiT 

f^“5?|^ ^ 5f?{aTt« I (2fC¥n?T ^^*1 

'STt^fSl^F I i£iwfl^ ^^c?rf*t 

^1 ’l?»ti55^ afc^ si’fcarii” (?ffw5 

♦ttsfl ?tsirl I ’iw ci^fii?i 

«i» 51C5 1 ’ifs'®’t*i B® 'Sf?c‘t!j 

»i^ 'I’pj 

I ^fc^. c^t ®f*( ^c*ir«iT w?, 

Vm ‘2t<i»[ f5?r I 5FC91 ^^t?ri ^ 

Barst^*!, ?<(f 5}5’I tajtR 

t^tc^sTi c^t^Jf51 ^t?*i sri 

*(rfa:<is, ^t^rf^c's ^cfl«t «rt*rt^; 

C«I**t Tr^T*! a^f^5l1 f^^tCfST I 

’ixcai CT ^Kt- 

iMj^, xiB’i uH ^ I ’a!?rf^tc«i 1^ 





«a^ ^w?y. 

^«R« ^ ^^5r« ^1 ?tJT fSit^ ih\ *11^ I 

^ ♦t’^r W« ^Ttfsif^^ ®f^'?I ^^VS ’ttc?! S(1 \ 

7^\ ^ t^1 -^t^Fl I ,»if fSifii^g^ Cff®I?r ?F?<R'e 

« 

K ^^Jl?f ’fc^ I*! ^<isy\H ’IW 5? I ?Ftt5(^ 

^ at^ 51, ^151 5^c»i ^* 

<srf»tc5t5iiic5j 5^ci, '5’R cn^ >!W ai5 ’fWl i^flf- 

Iif«l Bf® ^5tl rtn %r% 5^C11 ^’itl 'SII’IIR 1^11 

a’t*l 'SfiTtlTC’T C»l^ >(5f® at? '5lt%'5 '»rtfiifTi 
▼flU ^tc^st I •^■11^ 52? Itl \ 


f&3f I 

Cl JT’Fn C^lt^ ^2tf5\^ C^t»lt^C5 <51111, 'Staten IC^tl 
cifiil tli^ Infill 51 Cl ^t5tfwtr5 'St^tci iit^w 
511 ititil^: iitciiti tici? ci^iti I1f?pi:*i^ <5ti 

5fl 511 ^Ft5tl'S <^t5tl® icll sfl^fici^l 5fl ^ 51 }. 

ist^tia It ^rtiti I'^l 5^ f^ii ^“t 5^^ ®ti 
51 I IfltCHl * l^H ic«tl 1^^ l*r5Cl IW 
ill ^ttcif'« ^flltl Bi» ClC^l 11 fig 

isflll fwc^ 51 ^1 1^ Cltl 51 <« Itl^, 11 ^1? 

fs^ H' 5^11 Itl I if? epic’ll 11 ^11 f?r«5 Itt^ ^5l 5^c»t 
f51T 15 « itCl*! 5«^ Cllt^Cl 41? l^lt*! '« It^ Clt^ a 
11* Cllt^Cl I 

Ittel H Itc^cstl if^l ^11 4^ l^»t *ltt5F! 1*11 
if^ W®! ^5l 5tl1 C?tl«*l if^li *ltf^ <8 Clftl 

«R^5fl »1^*I If^l <« <St»t ifl 5^i:i ^5l 




^^8 




Fl CH ^ <ilTt 1»^sr FC? I 

‘iiF’s *iff '3t?i «rtc^ «t5i t5 c»rtc^?[^ '»itc51 w m 

I C^tF f^CFs- Ffw tft’f, "SitfSF FI '«ISJ 

CF^tF F^F FM FtC^ ’®t?l Ft^tC^ CF^ FtF fFFi ^fF 
(r$t?n FfF ^t5tF^ csh F^FI F^«FI I ^?tF «fSI f^t^Fl CF 

'^t^tllF FfFC®T CF'SfF (TtF 1 F1 FtF C^t ^F^tCF FFt^Fl ifF 

I CF CFtCF^F FtF^ t? CF^ Fl ^FCFF cM^ FFl 

^WCFF ^r^lFtF FFF F^ltCFFl ^ FfFFi, ^FF 

F^ltCFFtF F5 fFg F^F^S ^fF C$tFl FfF, ^tFl F^CF 
FtFtFF ^tCF ifF Cirfsil 'SfCtt'^l '®rtF S ^FfF ^ ^flcF I ^F« 
FfFtFF'SJ ^fF FFCF ^FCFFCF^F ^fF FfF^ F^ltCFF^ 4Ff 

FF15CF FtRFi f fF CS\^it I 

Pt^f^F FtFtFF'S: <ilFs^j ^91 FF CF 

^FCFFCF^F gF CF tFCF^ C¥FtF FtCFf, 5^ C^RCF^ F1 Ftf%Fl 

f^F' CFpFtF s^tCFs I ^FtC^ ffF CF^ fF'^ FF I 
FtFtC^ »2rFtF Fl FF ^tFl '^fFC^ F^CF <i|F5^ ^FFl F^Fl 
•^FCFFCF^F F'gcF FfFC^ FF, ^FtCa ^FCFFFf fFC^F (StfsfFF 
CFfFC^ ^tF I 'FF® 'srtFFtFiFl CFF F=C^CF5 Fl ^tFtF 
«rf^ ffS Ftto F^CF I ^FtF FtFl FtF1 CF tFCFr fTf^itsi Ftf^F 
CF fFCF^ f?FtF FtfVcF 'Q ^FCFFF^ F5Ft^F CF 

'SfF^tF FtC^F CF^ "siF^tF Flf^CFF I 

^FtFt FrfFsstt^® Fl FhF« FtFtFF ^FF FF?*! ^ ^tCF^ ifF 
C'^tFl FISC'S FtCF I CFFF, C^lF '5:5 CFt^ C'SC^ F^FFl F^t^T F^fF- 
C5CS?F Fl CFF '^tFtFtF FtCF FU^ fIfF^C^F j 'SCF FFF 
C^ ^EtFS'tF FTFFtF F^fe 5^CF, 'SiFl F^C®I CF ^fF ^I^F ^tFI 
^F "FI ^CF I ^FtF FCFI 4Ff^ f^F FIFF Ftto F^CF,—^Fl 
fe-lf F5F1 Fl f^F CfW^ F^ F^fFFtF FtFf f^fFCFF 



W*f«l i 


'i'it 

1 OT fsz^ ^fJr '®'t«5ii ^1 

«I®t3 ^51 fRi fsifsT^I ®J!C^ 

C»fto ;5?ij ^|§ v£i<l«v ^T^l 

C^t^ C^t^ f®f^ C^fj{ fitW 

5^S9(S^ ( short focus lens ) '51<t'^ C^ 

^r^esj C^C<11 511, cM 

C^l^ 'ST?! C\ J15|^ ^itCTiTt?! fifC^ 

k 

C'l^ «lT?lt^?1 C^ 'Sf^ Ckl^T?! I '*(’11*^ 

*1»ftff ’ifw »f^?l ^i:5l «!ftc^ ^t?1 CT "Qf^ 

•ffTi:?f?f ’iR's ^^r^iT? '®i»i'S«i c*f^t?( i 

^*1 ( greenhouse ) -?iR (?^t5( ^1 ^?l1 « 

C^T^I^l ?ltf ^T?1 ’ItW sfWt^l» 9 

?Piil1 51t^ '9 'Srfs^fl C StsTi ^^Cs ’ItC^ I ’^IC^ ff?!®!! 

srrsrt^ii A\ ^ c^mi^ ’rt«(t?!‘i 

i^C'S^ I f^*l 

4«itC5i '«rt:5it^ 511 ^^^11 C5i»t c^t5i'=i '«;»T5 

c's^ ^ ^ ^ i 

i£|?ptg C«lt^ '-i!^ c^ ”1^ 'Sltw 

CM% 5it^ 'Q ttCB ^1 ^C'S (7f 313 

1 ^f^C^T9 ^ Ctft^ >2(151^ ^?I I <il^ Ctff’l 

’'at®!5( T^lji\ 'srfcsir?! C^ JTT'fl 

’1^t?( '2n:^tf5{ I 

Jfl ^ '9 C^1 CTt^ C^® 3p^ C-Jlt^T 6T^^ 

Tf^c® r^l 5iii^9j ^t*T9 5tiFtf5?r 





• 

t%5S^fel C>W.<^ 

^l?[i *»rtw I lilt Bt^tiT lii^ntrC ^ ^ 

^ c*ica[^ 'jsrtt^ttc® I 
»f%|8 ^ftt^»rC^-sT Jlt«tt?l «(ft^1 ^1 C^t»( i2t?ptw ^9 C^tsj 
’ifl'5 ^rt^ft^ t^i 

ii 

lil^t t^tiT ^9 ^*11:51^ isrfCSItjT C5Bf 
^ ^tw?! ^itc^ I CT ^tC5l 

15!|r%9 ^tMBf ’ttf^ Urs isW 5tc»l ^ 
^tc^ 'Sltc^l (2jf«>ffei^ C^ >(^?f ^tCi( 

•itf^l W?i ’i^ot?r$l 1 

<ilt ^ iStf^ 5|C5|M^ ^^1 

C5t»Il C^’?^ Sfi I 

ftclW ^ 'STtC^lt^ ^ a>?t C^Bf f|?F 
C^ ^?t 'STtC^lT^ CS^ ^<(1 SI'S I 

'81^9 ^rft« IS’F f^l?C5l 5fr^ ^ 

^9 f^l 5tt ‘^TfC^ i2tf^ ^8FT ^tRciS ^tl^, ^ ^»l 

CiSfarl C’tW CTto *ft«?i1 C^5l ’IW 

*11 ^^1, «if«[-? ^<frtc»ft^ CT*i ^«(5i *11 *(c?, 

=¥tn*l ^1 ^ Cltt *lt?l I *lf? ^<t*I 

«fti 5ft cs^N ^ ^t5i ^tc»r ^t^tiT T^m ftui ^nwt^ 
«rr^?il n?1c^5 ’fr? la's^s jtW jn^fl c^*i ift^t 

5t?i1 ^ 's^fU wftc^ ^ ^ *11 1 

5ft?i *n:«fi ^*(c^-tc^?r ^r'stf^’s CB^fiit ^tl «it*i1 m ^ 

^1 5^1, ii| *1^ ^mt 'itaitSR 5lc»f. 

®t^ <tc^ *ii I *re5rt»i'5iiK*f mites 

cf)i»i '«„ isiwN^ i iii^t*it*it^ 5ti*r 



N®tiT I 


w ^r^sr ««rfc^ « CT«f@ 

m ^ I 

C'Stsiti!''««tH 'il^'V' 

c^ttn ^f^r$ « ^tc*it? ^l^3?> 

CSM ^f6^5l^, ^?lt^5;t^Tl 

'Bic’i’sfi ^c^?T ^ c«t*rt^ I 

^Sf 4^^t»ltiT tflrc^ 'Sltcen^ 

5i( 511 '«i?^f^«f11 ^c?r, ^t5T 

^'s ^sitwt^ 5i’55 <ii^’tlc< 

C5i;?l ^tc»i1 "itT "st^l CJff^c^ I ^Jt^5ff^'« 5?i vit's^rt 
^t^l CW«^tC^5^ »T^C^ ^ ’ttCf^ C^?r?r JT^C^ ^r?t^ 
c^1 I «f5i« ^ fW^ 51W 

5r| ^c?l « ^IT^^ft^'Q 

^tc»rtc^ «rtc»iTf%« ^'sut^ ^r^*!. ^t^5it^« m 

c^»i (?W3i r?i^ cw«tt5r I 5it«l'f?r 45(5i c^rfsi 

fijf^i^ 5^1 oitc^ ^ '®rt?l I 

group ^ (SlC’Ftf^ ^fsic^ t?^1 ^ftC^ 

BRI f^|R5( 'si^itn "^r?!!: ® I jt’I^- 

^ group ^ c'rR^ri 'stpt^^i 

*ItUl (?lt^«1^C^ *H? ^HHt^ ^ 

«w 5it«Ft^« n I «1«f*i ‘St'jR ’ic^ 4^81^ (?rtwf?i 

; c»l 

•Rp c*itc^ i£tf% ®t»i 'sn:^- 

5?r5|?l1^^5f^ <2fC®IC^ ^ 'S 5TCJlt*l«fli*f 

^ltc»fl *K?, ^1 ^ « 

^tW 'St^’t ClWk «tO(1«R «tft 





I >T5f^ C»rtC?FiT ^T?tc^ C«Pt^*T 'STfC*! C? WS 
^<^1 ^f5i) I <£it ’iT«rt^‘t«: 

Q ^ViVH\ ^t5^1- 

*it^ «rrc^ ^tc^l ®it:’t ■« ’it^t^il 

*■ 51^“^ ^fiyc^ ^Itftc^ ^\ «m:’F 

?1 ?f^»iVf%?il sij ^:n <2ff^ ^ ^N1 I ^t?1- 

C^Q If^c^ sitiSc^ 

C^»tt^ll1 f^1 -S ^tc^ll 

^t^n ’ic® ^t^i cw’tl. I ^t^tc's 51^161^ ^rtc^t^ 

<il5R C^I, CVtta 

^?n ^ « si^ 5i?i 15rt?tc^ srf^i 

»ittc5i ^ i2rf% 's »it^tt?f 

5^1 c^1 5^1 "sigr 

«tc^ m I ^ 

' C»r«11 C^ I 'Sf.T® f^tiJl- 

Wr^tc^ JTtsft^c^ o\z^ 

^ c*it^ ^ ^t?i cif^n I 

'®i?r9 »2fc^f{S tS^ ‘ii’ip' ?i^sr ^fs:«i ^ ctr«tTt* 
c^^t I 5} C*>m ’iK ^^*1 I 

*s 

c^ 5^1 's ?it^pr ^'?r 

^t^t?r ‘Sit^ f^c»i^ nw I 

c»rtc^ ^ ^tcql 

'»t»i I *tt*f ^ 

i[^c*i -^ifcqi « ^•vfsi«t*( « cf\m v^ flat c»f<rrtc5^ 





5(11 '5f^c’i?r 3j*jr»ti;’t «ttfVt^, ^itw- 

^tl5 <5i^c^ ^Pip{ 3(«(r^c9T i 

5i1*iw1- 
(Tlft I ^f*f t^1 HT^ifl '3IC51^ C*lt^ 

sftc^ n^C®! ^t(I?1t(|.5(1 

>sif^ ^ ?(tf»n:^ 's nxun Tt’t? *1^1 

C^ltC^Pi? 5(C!fI fs(“1Tt((1 1 f5?®l «?*s C^?l 511 5tC9T 

(£11? >1^1 I <^1^ C’l 

*1^1 f^Rl'^ ^51 ^1^,1 5yi:®! c^lf ’^15115 

C^"l 5fqc^, ^^1 ^Cn’Fl ^t^l f^l ^t^l 

*1C^ I ^tc^t ¥^1 I 'S(t?It^ ^fc?f ^ 

cel’ll 1 

^t’5l1 ^«fFl I f^CM 

<sm^ ^1 I 'ilt ^t5 Clf Sdl "Sltc^ 

«^itC’itC’F^ c^Br s 5(1511 ' 2 l^'t?( 

'SltC^ I C^tc®|51 I. 

^rt^5lt^—'2ff^\£«^ ’i*6l';^tc’t CT *1^1 f^rs ^ 1 
I 

Flt^—^tc®l1 « CtdtFT 5lt^, ?Pt5T 

'« 5ii «rti:?^ a ^i^gi ^9| ^[t5ii li}^ jpi'j:®! 

'a ^5^?i *1^^ >i*it5( ^itr^l 'sitti <ii?ii’t c^t*i '$t^ c^ 

f53fC^ yrt^ I 









vs f^«r I 

CH^ 1—’Ft^ 'srfj^TH 

*1^31^ ’T^ltc^ltwl 5f9|t^ I ist^ ^ C’tftfl'^ 

5rc»0 C^*r ^ ^"5^ CSHF^ «2t?'5 ^5t3^ 

fr*if>5Tl »i^?ii srfsim^f c’lfsic^’f^ i '»rf<ttft 

< 

i£i^ ^?if55fl I 

^t^idsr w.9^ f^*ttc^ (2fTM CT ^ '«it?ife »itt»r c^N^st 

Jfyt^ ^ I 'flu’s 'SISl^ ^ 

'Site's « I ^S»^«oq^ >9l1 

TOltft I ^'5<CT^ 

C«it^ ta 1 

*l!^ c^fsi'srtr <fi'sfi;fsn:|,»ts( is^b- 5itc»i^ sjtc^ 
f^a? fsiaf ^pt<rf^^9ta <5rrceit^ «r«r^ 

«ilf»r5 I—’THTf JT?^ «f1^ ^wK '8 

^JTi 's^^^rtcsj wrtfsi^ i2fn«r 

3F^Tff*f I ^fBf’i<(i-5 cvN <2r^t^ 

R’lw jTk^ijw^ ^ c^*T ^’I’F «im*rt^ 

’m »rr^<ffn^ ^m, '5'W 
«l>T«r >21^11151^ I 

c^umtJT I—ft: 's^f^ nft^ (?m*Rftt5 ^ «w 

sre«(T^ ’t»(t«fl ■^ft?rl c>pftc^ 1 f^ft N8 

t'^n *fft5ftR <st«rt^ ^f^sf ^Pnitcfsf CT ^tfft^ 5¥M 


:> 5 r I ] :>»»» i [ :>» 5 i | 


5Ff^C^ <211^1 f^5T^ <lf^- 

’f'9 C»f«^1 U 1 '51^?f1 

iSi^f'^ f?*?. N 5T'v»I?f^^1 lil^’i (2fsri 

I <2r^ ?^r5 ’itr^, 

^5t3[t^ 1 <f 9 <2t6f«l« t2f’W?l’?t»l* 

CTtC^ C5tt«Tt^t^ C«l)^ '5tr<Vl, C9lt^ 

ifvQ^ <a^ 1 JTt'Tf^'t’s: A% ^^ 9^ <rN 

<iiT ^r«P *ftc< ^tN ^t«rh«i 

^fN ‘2(«lt5T ^n C*rtP 51 T 

^»iT m, ^51 ^t?tc*T i ^t« 

(ii-jpj CTt^i ^ m ^ 

^1 I fVs ’(f^'55t*l 

CT, Sfg? 

JT-sr® I jf^^r «fr^ 5IC91 (?i\? 

JISR 'SJ® ^ 'src^^l ’It^t^’Sltr^f^lS^ ( magnetic 




W*f*l 1 


permeability) 1 

•sjtSf^t®! ^tCg?I I 

^*fl ‘2lt^?T(l "SI® 

^'»tc« ^tr?f «tt^ 

< 

^fV'5. 91^ *lf?f5tf^^ i ^1g ^i3f ’if^^ 

W'9 f^i ^3r 

*5F fsi;»?^ ^^1, C^5T «ft^ Sftiwi, «lfjf 

CT5 ; 'srCJi^F 9T5 |c?I \ 

«t«fq c“iq «f;9 9 

'5tq I «f9 ^9 'si'vcq tr^ fq’^t‘1 ^^cq <£traT^‘ 'qtq 

'5f® 'Ntcn^ qf^^ ^^fl CT9?il 'srfq^^ i <ii^’>f 

'strq qqfq "qq^q ’tc^, 'q^q 5^15 fff^sr® ^ ^qt 
cqt^q q1 ^Wq q^ ’Ttf^t ^q^feq 5>tq qsf^l cq«q1 <2lcqt^ I 
q9 cqq ’it^q, '5<^f^cq f^q 

qtqqtq ^^cqs ^Icq i qtqtq®r^s ^tc^q ^tcsr q^tq nx qtqt^ql 
■ ^;q ^sp?«i qtt^, ‘flq? '®raj cq^ q^tqw qnr <2tt^ 

qtq q11 qc^q %qfq^tq ^'sqi ■qtq^ i ^5j<sf qfqcq^ 
'BTSFs q^ql qc3F I q^q^q q^t^tq ^q ^qqq 
q^qj qtcq'; cq^ mi qc^q ^qfq^tq 's qt$q1 ?5q qfqql, 
qiwq ^^tcq qftql qtq 1 q^ qf^'® ql ^cq'« -qcqT qq^q 'sftcqtq', 

ql^NQ ^:qq q^^qcq' ^q «lt^ ^q1 ^tc^nq ^^ 

qcqt^ ^^q1 qW f ■ ^ ^xz^ qitf^l stfeqtq qj^ 

ftf®q® qttf^l cq'«ql ®tq i ?tt{5qtq qt® ^f^q 

'oHqq iSi^ -Stq qq Bcq i 4^qiq ?tt(5q^q qtc®q ^rt^tqq 

» 

qrtqtcqi^qqq qatfq fq’ift®tqcqq fq^fe m q^fqc® qt«qi qtq i 
?ttt5qtcqq cqtq ( platinum cone ) qcq | qtqtqq®: 
siti^qttqq c^=\, ^^15 fq^q ^qtcq qtc^ ^q^ f^y 





Ctf^^l >?5'l f^l 

^\ ^<11^ ^f^«ri ^111 

m *11^1 ^1 CT, ^i[ ?tti5J>t^ 

I «r9 fl< c?l^t 3FCSI 

tf« 5^3^ =11 «t5I, ’It3i 

^tc'® cf«^1 ^fs'® 5iC^' I c?ea^it!:9i?f Jif^® 

c^k W® ^si1 ?« Tfii ^fe® I ^mt?! 

SIC^JJ fflll *t'9 ( insulated ) 

?it^l ^^11 ^^tc® c^t^i ^n^t<i 3^^ ^11 cwi{i^ #t5 

®PI ®T®'5. ^S1-fjl^- 

^®tc»i *1^'? I 

^ 51^ *1®s( ^r?i I *f'« 

’iR® c^tf^® ^^1 I C*( >fsi^ ^c? 

*1lt^ '«rtc^, ®'*rt?i 3)^ ^®= ’iT^c'-i?? JiR® 

Cffairt^ I 3itificn ^‘s^iti ^^ts f^i®t^ I 

®f®<!. f^®t^ 'sif®® ^ira* ^tc®t ^^^® c^, c^ 51^ 

«i(t^ nt^’i 'Sitft?:^ ^®tc=t c^f^® ^m, w 

®%®!T (induction ) sf'tf^J’ltC^, 'sit® f^->15l 

®f®'^ yf*>9t^ ( negatively electrified ) | c^^isrl C>I^ 

Jf#fj Jfsj ^ ( positively electrified ) | ^ <lf^Hl 

vf'Q 5it^^ Jif^^ ^sc^f^® =ri nf^^tft® 

^sfj^, ni^’l I r^ci’i 

^f® I 31^^ ®tc^ ntsfli 

?t? I 'Q^t^f^ ^f^® <«ttr^C91 

I 

4?|{*t '«ai?[ C^J{ TtsT*! ^1 I *1^® *l**iv ■^f?fC® 

*1'^ ®t*lt^ *1t® ^f®*!® ^l®Tt^^t 

C«l«?1 I ^f^® ?9 *1'^ 





U8 

I c^5Ri vft?? I ^ •^faic^r ?tit^ ®rtjntl 

*ttcr, «rt5Rt% i c? ifc^ 

CJf'S^ll ^ I ?lf^ ^ ^^€»I 

91#^ ^ ^ti5^il fi\t4A ^1 'm «(t^ 

’I's’iit cf\t ^ «r« 

CT«?1 TSjt^ I %z^ ^ “^Tt®1” ^«lll I ^rs 

*3t^ ^ «ttfhr ’I’f- 

cTtt*i ^f>i^l »i*^tr vttc^ I ^ 

?ro ^?T f«^c^ ®t«T ?? i ’t'^ 

Tti ^«Ttf ^ I '5i^^r$5? >5^15 *ra 

efei:"® ’ftc^ I itw vra '5iw^55 ^ 

*rs 'Bf's-t 

?rtto ^if^^Jt*! 

c»jt^ 1 ’ 5^16 wc'«^ ■^it<*rt^ f^^i'*it?{^fl 

9 I ’l**® >^3 

*1!^’^'^ ^ ’Ts^itf 51 *1^ ‘C'srtR^ ^1- 

*171? I ^1 ICtW It'SI 5C«1 5T^® P 5I?f?tl ^'Sll I 

«ra it«(ti*r®; 5 I 1 I ‘^Itc^i itft 

(2t5ft^ ll ^@1 '5lf%tSS1 iti1 il itit 

’ifl’^1 ^fiii <5ti 53 I'll I 

fitwii 9C1811C»I5t Cl 5I*'l<1iC’t ^\t9 

fillt’ll I'flC^ ^C»T ’f^'l 

1^5St^ »r3r5 1” 'Slt5^1''Qt^ f^r*fl1 11 1*^ 

^itfi Ril iw f^tfi® 

15 ^ \ ( Franklin ) ^ *tfN ?W 




CT, CSTil 5(«?rr^-5 ’95151 «(Q *ff^- 

f^t*fPf ’jfV^«C9I ^ ^^TS <1TC^ I f«fi{ 

“^tC^ ^f«ni1 I fjfCH - 

May not the knowledge of this power of (joints be of use 
to mankind^ in preserving houses, chuichcs, shij)s &c^ 
from the stroke of lightning by directini^ us to fix on 
the highest parts of those edifices U()right rods of iron 
made sharp as a needle, and gilt to pi event rusting, 
and from the foot of those rods a wire down the out¬ 
side of the building into the giound, or round one of 
the shrouds of a ship, and down her side still it reaches 
the water ? Would not these pointed rods piobably 
draw the electrical fire silently out of a cloud befoie it 
came nigh enough to strike, ami thereby secure us from 
that most sudden and tenible mischief.” if3 

5tPti5 <t«l1 S—( ^ ) 9 ?5T5t 

#«(« sttr^c^, 

Jf'a'SK’tifl ^65 I (^)irC91 BfC'l «fsfl^ 

I ( o ) (r fj 

'^rtf^C't, ifi-i* 1 

Vi'S ( 8 ) Hii. <813 

c^t51 ViC9^J\^ I 

>2tf% w <it^ 1 ^ *t 


rar 









?« I 

\1iS ^f«1C^ <£t»lC5I f^FCit^ 

^-<lt^ cgf«lt^ I C?Ff ff^iS ^- 

?(T^ i 'll, mi JTs-i 

cell ^c^5T, 

'^f^w c5f^«T ftrgWcirtt st?t-i^ ¥c^ c^c^r 4^? 

^ C5R I 

c^t^T c^'^l^c® (?r5tk^ 9ft^ 

wR^I C^ ^t®T ’TCS^ ?>^»I '®t?t<rf^C^ ^’^t 

f?lT^^l1 ^?f5t^ ?pt^^tc^<f. fi(C^ Cltf^t^ C^^TH f&r^ tf f 

srI fitc^ ’IC^fT (7Ft5T 'srWfitCM^ 

» 

f5TC=?55{1 4f< ? c?lfe isra® 

'sit^ ^t^t<f9 c^si <?if® 5i11 jrt«rf’i«t'5J 

f^t^^*l ^-1 ¥Cfel ^f<nc^ S^CI*? ^r^l ^IC5, 

?FCfet^Rl C^ ^ft^ftvtc’t^ C»lW^ ®tc^ 'Stfs 

« 

appeal <FC^ I C^t^ f R to'l ‘^tC’l «t^1 

®t3T 5itf?[c^ I -srpi^l ^rl5l «i5®< srI 

^R 'St^l '2l^t^ ’F^l '2l'«IC5l ‘^f5^ CT, 

«^R IjRiw Jj ®Jt c^Rt^ ^t«i srciT c^t^rR’ 

C»lt^t|j C®tw, CT^T OtR^R c^ esRR 

jj^c^ t? I 

^5R wR^9Ri'«i^»i »rsi(1 

'SIWRr I ’iR^ Ri^^iR JR^ R^?r m 



* I 

♦ ^ 

5t5f ^^r*fc?isi m «ff^55jl, fsi'«"sistsi f8ff5?c^?r ^z9\ 

C^^ll I fscaj?! Jlf^^ ^PC^r>5lTft?J 'Sffftsi • 

c’si fsc^i 5rt5?i ^t^i sic? i fk^t c^^jsi 

sit^tc^ C^ c^ts? =^tcsi^ ^Ti!l*^sil ^?f1 fV?5 

’^t?! sil, C>l^sil "STtC^ll 'Q itHti? ^*IC?1^ 

?ii I 'sfcsi^ ’Rc^i ^rfcsf?it^ atcif ^*r 
C^U C^ ^ CW’ttH 

^ orf^^- cTtsi ^c^si^ ?ii sri I . '5?, m, ^ 

15^ ^f^i§ c^t^il ^-c^tsft^ 

f6C3i^ ^*11 ^f^c^f^sil, ^C^, c^[ ^PC^^tfsT 

’RH ^?1 51^^ ^51 C^t^lt^. 1 

C^<15T fBCSlflC^tf ^B|T^ '?ttc^, C>f 

^fC^'SlWC^iT f^i5 ^5Slt?l ^31 ^«II«f^ ^tsil W iStCHt^s? I 

fer’lc^rr^ ^ Jitfit?, ^t?f^r ^isitc^l's '5rfi?i1 « $m?f 

=^1^ m\ ffeciq ^ ’irtC’F I 

ta (?151S( JfCSl^ ^ m Cillli’l 5pc^^ SI14 

'srWfe’t^ >2t’ic5( CT'^ti c^^tsi 'of^ 

'Plttsi' '« '^itc^l 'S ff?lt^ ^sitc’l*! '5rtCW 'il^'^ C^F'N'Sf^ ^ 

I ^<11^ '^rfsitf'fC’t^ ?tc^ ^\, 

^c? I (?r "sft^rtfSf^tc^ 

Sfcsrfpit^ ?^C''? j ^T?1 fitt^'Q ?ttCJl?f 

■ 

C*ffVc^ ’It^ C^ ^t^si '5’ISI ^otc^ c^ 

ciTufsi jf^ci Ji^it ?^?rtcw'srt^ 

?lt^ sic«ff ^US 5fC^ 

^ I ’itQ^ ^ c^, c^si '5irqt‘5it ^ 





«Jtf5nii *tc?, ^ ft^l ton 

5ig <Ttt^ nR ^tcsT ’(c^ ^ ^c»i 

ntnl nsJTtn ^cs ^itcn i fsamnr 'S'Wn to 
"9it^si’ nl *j;artf^ .^iti ^t»itf^ (masses ) nif»! ni ton 'bj® 

^nnnr^m ®i¥ni 'sTtf^ni n^lnni kite's ’itcnsi to 
n'c^5[tn^cnn n^m ^ nnt^m 
5ffnn1<ftn*i 'sitn ^sf srt^ i 

*lc^ n®Tl cn vs ntf^sF (mass) 

^itonniC’l ’Ttsftsii:^' fEiSJ-nSsrt ( composition) ^ I «rtIBIl 
« ^ntn ^tn^ni n^fnnl n1 ^nnne^F chiaroscuro n1 «itc»rl 
«rt«rtn nc^i I 

nt<n ^fn<n 5it ntntn n'c^-stwn « ^tn 
^fnrs ntni i t^tn sii ntl^nt« cn^t^i <2Wn 'nWto 
^fn c^^il I cn nten^ ^ 

nd? to sin^nn^ ^n, to ^ 5ii; ctw to .n^sn« ^i 

'S ^tn (chiaroscuro ) ^ ?[t<ll I «st^n 

toff, '2t®m’i,—c^n^i ’n^tenn to ^nnl ftfn- 

f 

tonfrl cwR ^n fn€t?in\*i,—ensw 

t* 

ntfl c^n^i ^sr i?=«fn cnntJi to f% tofSn >*ff% 

c^Ft^T ^1^ nrm fn sit^ i 

*FC^C« f63i-(?fNf<jl (Stntsi ’Fto t£l^ 

nfFl I totto «^ fi|cn i 

vsen-sfto Jtiwn ^ entotn wen^ c^ c^n^r 

to^K’f 5RC?, to <2tto cn^i ento srcsi 

( 

sTto I -srf^ c^FfsT <2ftoto ffn cntoi 
^stftn (??tn«*i tin? ^Fnl w ^Jtol orto ^Tt^ cn ^tftn 

'Bjwf nt«R npnl *iti3T i 

<jt<r*r3s cn fc*n ffn ^f»ir5 n^cn fiFtnf^ t? ^ 


__ • • 

C*I 9 ?ltt*PT ^’11 1 

^rt^cis ’ftc^, sht)rt-focus 
lens—c^ Cf\^ ^rtCSTIf^ c^1 ^rst^ 

9Tf 5rt—^fiirs -Slt^s ?ftPT «tt%- 

jpfil^ Cfl^ 5^51 lon^ fiK 11 i lens 'ff^l 

(?f srt^'Q ?(tc^ t2|f^5pf9l'$ 

I ^fvt 5^ ?i-hj 

^«l sfl 'SRT C^ lens ;rl ^Ttrsp 

^ 1?^ 'Bitn^l c^ T^cs^ f^\ ^r?nil c^ TfPl 

Tt’isi ^^^5 '5it^« <i»6tu$ ^Ttc^Rl ^ciH 

I 

’if^ ^ ( group ) C9t^ -« 

c^«i 'St?! ?^»i '«rt*i<t ?? ^’5^^ 'sism^ ’ittr® 

’ItR ^n ^ long focus lens iiJ5T?t<r ^Rrs ^tR— lectilmear ^1 
symmetrical len »i|? ^ ^ I 

5^i5cs eij^^ <r^5i ??w I siw c^H 

<tt^s ^?t!:s<[ C5t% ^tir^, ?ntc5r^l ’tastes 

^ 3TTt^*rt'3 s£i^ istfs^Ris ^R< '5rt^lc<^ 

c^ ^ R^ ^ftes '8n:s(^ s^<?. 

I long-focus lens >prt5T Stc^ 5p!p«T f%R^^ ^ ^Rw I 
St CT JT^F^ RfR? Tf<1 '«it*itRt‘5l^ 

SWRt'^? "SIR-Il f^’F ^iCSTfSTS ’FR’S! «ltcS 

^ L 

st*T ftar ^ , stifles 

■at?!®! ^2f<Ft«1 <r<1 ^SI C^<«1 <41?p^ 

(inotiQ <«rR1 -sjoiteR i fRiS ^Rrs ?tw, st^R JTRl 

jprtm « Rar ’iR’pR^c*! 

^%s ’IRI ^iR I 5^t;{i 45 r -stt^ j|sitc?M ^Rr® 
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ctf^i c^ -^5f<«fc^ <2n:^aR ‘*rW 

c^*[ *rtfvt9T ’i^rr »r*’Trf^'5 ?ii i c^*i 
'Bii2f«(t;T ^tc^ .<itti:^ '2t«rt^ *iwtaH 'sk 

»r?»i fW 1 ■5t<t<!. ^ 

vttw t2t«rt5ii onm\ 5^?tcf, c^ 

^stfi '^15 ^lllCST iS\^^ teft=1C^^ '2tf« ^ 

’ic^ ^fn?i sicjrrc^t^t ^, cn m 'S's 

5?r ^11 »t*i c^t«(5|5ri , ^\ c^\^ 

C*R Ul!?*ttC*f "srtC^ 'Q '5RT ntC»( .(Still 

(a?F^ stiffs 'srft^, ct^sij (Stfo ^ 

«*rf^^ JfCSltC^t’t '«ltf I ^*[, f<pi ^ifft ^t^i5 ^ DIME'S 'Q Cft^ 

^ 'Sl^ 'Bill CT’tt^C^ I ^15 «t««|Sl ^ 

^rr^i c»i®5tT ?it^|6^ (2t«rt5t ?r® 

?R^1 'BTfC?! 'Sitttfll V8 5t^i, 

^t^JT ««filtst >r*[tc^l ^f^Kl <n^'$ I 

Ji»rtc^»t «isiT 5ic«tr ^ <sm[^ Rr^l c’lVi Tjtsi (Stt?^ 
K^'\ 

m 

’tRc'sc^ ct wRi ^icffi c^t^i ^3 c^tsi Rc-t^ 'BiR^t^ 

(2t<ftJi^ «t1'& I f&c-g^t >isti«M 51^11^1 ^l*! 
^t*t ( weak position ) >2t«(t5t RlR^ 

«(ttc«p ^t?l C^s|:t '5t»I 

ill I ^f«f ®tRtii Rs ^ti?i «ttc^F 4 r, 1 ^Ri5 
C^*(i| Rc^Bf C^t«l « ill I ^ti|l^ ^ ’?ti| ( strong 
point ) *IW I C’1t«( (£1^1 «t«t ?^»I , «tt^Ci|^ 

^f5 ^Rc»r ^ I 

C^ C^f ^C^il, C^K ^’^Sl I 

w f^i «itc»t *mRl; «2t«rtiT RtRulS^ TR ^ 



• I 









“^M 'StC^l f^5( «t’l I ?F, 5, ^ ^1 ^ 

»rt^C5l^ ^ ^ Tr^ T5rt?Fl 

f¥« i£l^ 7 {^ 5it<F 5t, tf '®fei^ 5[C^ 

^1 strong position , i^r5^ 9 5^«ftC^5^ 

'Sf«ft5| '5t^f?r^<J 

strong position 5^^t*fiS weak point <i|^* 

^ weak point i 

CT sinm '4tcsi^ a 

5r:«<i cTfsi 5^-5 ws ntf^ic^ ^1 - 

mn f¥i t^wi W’fi ’*1^'^ 

®t=i 5t»l I ^’IC^ CT 

fft c«!«?i1 Titc’Rt^ stt^ 

fltw «rt^ I orfe 

^ hon/on ’l^OetC’l Jil <1U5, 

^ «5( ^ 5i1 ^ 5 *1C® I *fr5 

^1 ?^r5 

horizon line I 5, "5 ’TOl^ ^C«|T (?| 

c^ 3t«rtJi '« »ltw 

Iloriron 9 ^ 2 f»(t^ 




®t^ f% 

fPl’T 5# 

<?rtc=^ r’P''?1 # «r«ff5l firf5?5^ 

^ 'SJ’I’I fkl^ c^p{ -efiSfsftJT '«ft^1 <2tt^lt«R } ^t€l 

]|r^^ sr:«(I «rtf^C^ I balance of the 

picture ^1 <lf^^’P*l ^ 1 

* ^ijS 5|fcaS^ -^1 ( fore giound) 

■sUf^ (middle diitance ), tj;^ cli&tance) 'S (2l«(isf (prin¬ 
cipal object ) «tTC^ 1 »2r«rf^ ( middle distance ) 

^1 ( fore ground ) I 

?[t$1 C5TC«t C^ ^ ^f*11l1 

^Ri^trs CFT^ « ^ I t5 

Ifni'S 

cJ!t=f<fr ^\ 

jrf«(t?‘l^s C5W (?l '*("1^ c^t*t 

(?T^=iT ifz^^ ^ 1 

^^531 ^1 ( vaiiety ) Sf^TT ^^tC'S 

• f^'^l t^ar ( composition of a picture) 

?t5tC^ ( s>mmctrical ) R1 <2tf^ 

; 4^«RI ^it^tC'S siC5^M^ 

<St*rt5I ( prominent object ) ^It^trs 

^ ^1 <itc^ I ^*1 

’llw, ^ C«Ft^ '«t’?»I W ( prominent object) if 
'5t^1 \^, <1 TtC5^ CTp( <5(t^ <il?ft& prominent* object 

1 t 

^ ff^ ^ 15t^j (?R ^ sit^- 

<ttw ^1 W '®tt^ *111:^ ^wm 

^ ^JTt^l C^T*1 3^^P5 ^t»I n i ^«} ^1 



fwTsi ir’fi I 


fe 3??i s'f^ e 5t»i cWt^ i ^if^f 

9 •v • 

c^*i 'St?) ?^t»i ^t?ti 

jft^ ( vanishing point) fS?? ^1 ’1TC1'?* 

«t9l ?^l I ^f^rs ^1 JT?lfiiIC^t«l «5r?f5 

’it?tr5 ^1 # ^f«n ^f^-s I ; . 

tC?’T fR C’tC^I « 

It^l 'Jftc^ 5)1, ?t5i <11 ftrm^ c^ffil iflJR 

^t>T C^t^T ’^\^\ S ^t^l fi5<? 

^):*t ^s?il , 'Bisft^ ?^c<n • 

^f^«11 5|1 5^ :sr?1 TltCSI^I ’I'StC^ 

Tl ^tPl Jl-qt^nl 31Ci)t5I« ♦t^l 

?t^i, ui^t ^t?t?:^« ^f? "Btfc?!! « 5t^t^ ^f<is(l 111 ^11 ^t?l ?^c*i 
r^i^tc^i r?sf?c? fta c<Ft5) 5fJJC? c^t? ??i5)C5rt*r8 

'sftc^il nt'S?rl *it):^ I ^5(5) f<F ’ll 3 ■ft'sr^tcei ^fqcn 

'«rtc9ri « -iif^ipsi ?j 1 ?isT^«i Ht^nT?*! 

?«'at^ af® ^c®^ >tf’F«i f?c^ (.^'^ ^*11 ?? I ?f? 

ftfc^p »i-5t<^ iN c^t«n ?? ^t?l flat 

« 

^|5c^ CJf^l 5)1 llf? ®C<1l? 

^f^)l1 ^ C^t«l1 ?? ■®t?1 C<F‘1«T C^"?} 

cw^ I ^?i "sitc^ii c^R fiT wr-f 

511 'BltC’f >Tf?'5 JIsiC^irHCiight angle)<Fr^^1 

?^C« «ltt»I1 ^C®? 5jj *tC® I ^fit ^itCSl^t? ♦I’^tC® 

li%«l ^ ^ '^tW ^ 

•^t?l Ji^tr’i^l ^tst ?ii, «i?ft^ ’I'^^f, f^si 
^ #Brt^i 5)1 'sitfjnii ^f5f c<Pt*tt^f^ ^tc<t «itc#ii «itf5mi 
^t®?i ^Ic? ^t?1 ?^c®T ^t»i ?? I 

’tf? ^tf«f^1 c«mi ?t)i 'ST?! ?^c»r iWl5 

(;?*l ^ ?^?1 ^t?lt< ^»II t,*) j f¥« ‘At ?T?11 





^«98 

c^ C»TO ^*fiT ^ll ^IC?, 



^ f^?il ^t?il ^f^rs 1 ?if^ ff^ 

.^>TM ^FC^ C^t^l ^It^ 



^ f^«('3 ( variety ) i^^Fl f^?i1 

f«ffi{^, balance ^1 JR^I m I ftfr ^^^5 

* 

^if^ »lt^ i^C9\ fw^ 3^^C$ sit^si TW 5f^?f 

balance ^n c^1=l c^*l «lt^51 

<(tc^ 9I^«fC^ if'at^RtJl ( vertical ) »lt^5t ^1 

jpjt^t*! ( Horizontal) balance ?|^ 

i tU^F *ttc< t5 ft^l s 'sitC^n <«rtC¥ ^t^l ^^C»T 

♦fW'S 'sitt’ltS WrtTil balance I ^ 

(balance) =11 ’Itf’FC^l 5 (ct c»lJt f R|5 mf^ ?lft-* 
<?R ’tf^t I C^t^l C^t^l ife «l«rl5l ^ 
’»l^f^^ balance f^sr I f f^ 

5?t?( ’Wl ^t?l ^*1^ balance ^?f '«I«(t^ 






-St*!, ^*1 ’balance 
TI^«I I 

(apn-t;) 

f*l^ I 


r 

I 

<rt sit nWl*! sitst*! ’ttn 5^c?t^ ^1 W 
'BTfsistr ^’ic^t’f €rgj^ 1 C^«( 

?fst^l1 'sftfN^t^ 'Sf^^'S '«rtC^tbSl1 ^C^,. 

Csitrcsi CS(f^ *11^ 51T^, f^'itf^l stl^ ; 

^-at-fsit^ I CTt'l' CH^ 

m 2it*t f<si^ ft^fcfSF 1 jrt*it^t«i ^tc*t tii^c^ ^^t^c*i #}^ii 

f^JT^ sit?if^^ srtaF I sptc^l <5^ »1»1« '»t^«II 

’FSt^JffS-'F '5^'!ttsi« «t^tfi?"9 sit I c«lti:^ "StCi 
^ fst^^tsiK ^’^s^ Clf«l|1 5|ts^ 

«5i] ^<1.1 ^-r®: fisi^si cvt«^l <2fh '5»iT I 

f^'StC®!^ Bftfl’Ftl ^*f 5t «FtCf, >15IM ^isitf SftSFC^ 

’1tC<, ^tJ>1t^ ^*'’81 iStt*! f-l^^st CifQ’SN W!|>^ 

^«iT '»it:^ 1 ’*tyt<Fi f<»'^?t«i r»t^'N 9 «<’ '5rtf<^H 

*IW I 'sit<F ^^SF a»9|^ 

-a^ Jlt^ft^C^C-ibl ^C^ll’tl ’Ifltd^F '5ltf*l^tc<^ «tSFI 
f?FJF#SF ^«tt< w ’IW 

sirsrr^*! C^^SF *4 

I" ’if'r ^«?tPRF 'irtf^ ^ 





i' l^^c*t?t^I «Ri ^'s.Tfn c^sr i 

4 W^ 

L^^'C^K '5tf=*IC^C^5H «ItBf 5^1 C’^JlTiRtCJl?! 

Ullf^ #b5Cf ^1 ’ c*rt^5^ ^ttft cm^ ’^'2f vst^tc's 

fli cn c^t% c*JT^ '»»t^ finite 5^^ 

« 

c^ «itr^vt^ ^?i1 fWfU f^«f 

I 0^515(1, V«? 5^15 91^^11, 

* 4 

^ '«ls»t?lt»191'^i »T^ »1^«1 tSi?|* ^xm nt 

«lt^ni «f*l?>11 'srtl^ ? ’?r?fC»f ^’Ht'S 

I C^=?^1 »l^PC9l^ aftcs^si “\J^hat 
man has donCj a man may do.” C^ vSlf^C^Tl- 

<jc^ ^^csw. .<<tt«rc-t j ^t^Ti?i 

f^c-is^ 9tt«^*i i >iw ^5f, (m 

^'S Jrr«JT !?C? j »[f«fJTt«(T ^^C»I« ^'hsf^ C^tST Tt^l- 
'§'5^ ^ I >rt«ft^C‘t^ 

'5rtf^?FtW^ ^1 *1tC^ ; 

\s C«>5tf^^9tC*r? fncei«, 5TC'5J1T ’I'lltsi 

■^^US «m:^5T, ^t!?1 ^feic^s?, (THF^ '5»tf^tt?l^'« ^ 

«ItC? J 'Slfl^l , •il^fifJl tiv 

k 

• c^ «rtf^ 31MI ^£(<91, m=|i « ^tf^ 

'»l5l»!lt5l Bf<l'5t*f 'S^^T SIC?, CT «ltf^ '^I® 

?C^*fT ; C>\ ^f®?l'r 

^ «f® ^>^5? OT9, ^'SSTSC^ 

^tf^iftc^ij «f>»T ♦ln'^cini i^^?1 *11? J 





«*1^1^ « ^sTT^^tn sit 

jpr ^f^si ^ fstn^ 3^ sii, vs^t «il«f si^ar 

* 

f?trt 'f^i?i ^ ^fk^\ 9ff^ 5t?( r 
IrtN’tl ^ ^-S^l ,'8ltCTl^'f1 

»tf^, «R^r5 , 

f^’SPFC?^ '^n «itf^^ “ffv 

I *it^ jfl ipf?? w\’if^'w 

9 

t 

(?FN Tt^ CT?P I ’tf^ 

'5'Tf^'!.9R®t5 sirs 'Sff^'l C*!^^ 

»ii^*N iff^*l isft^ *1^ c*t^ fwfar I «i1^1 

* * . 

>2t<tsi l^tf^sil ( meridian ) '*^’(’51 CT ^fm stS*! 

'STtniti <2t<?m ttf^sii i£i^ Ji*s®i Tm ^nf^F, tstti c^ 

I fsni^I^ ( latitude \ ^1 csi^ stttrti c^m sitsT?! 
if'St^Isrtsi sr^C^Ft1i-^f«^*5ir5tf^*l ( zenith ) ^w?r 

<ttr<Fl*tl ."STfSl^f st^caf^ ^«|1 «ftfK, 

<llOB[j^ •T'ra ( Pole Star or Polaris ) 

«rTf%wsi; c*np t^^si^ai sirst^i»i^ 

CTI I '«rtsi^ <11^ swatesr apj? 

JT^Far ^ csnpswij «ttf^ i "^11?^ 

^^^itCf (^firal «ltsf?ll (OTTS '5WST ^?Rl 

I CS<t1 ( Equator ) ^ *lf^CSI sutl^*! ^ItT’Urt 

<!i^ s?«(T^»t ?^r5 '8r*tsrtf^» 

^tstsl tsiS’F (3^1 ^.’Fl '^rtf^ I 

CT^Prs C«rt K^vi Ct^ M « fi(^^ Sti 

( horizon ) sftsiTy ^ I 

esppe^ ^ ’if^ 





cwT^itar T?f^*i 1 

*ff^*i (?(Vcs I ^^15 c«tt»it^ 

§'5^ twcT^ (?t? 'srtc's •ttf^cn, *t^ 

«ilt'?1 1 c*i^ f’l^tiw I tw f^tt:^ 

c^?l^'3 *lt« *ff^*l f^f^ I (WF 

ij^rs lij^ ^^nrra? ’if^^il ^t^Fi 

^fi['3 5R:®tf^% ( zenith ) <ii^ ^-5^ 

<lf?n ; ^ 5rt9f 'Si-^ •3<^^ert<^ ’if^ 1 

Glee'S <^C*f sit# '«f<t<^ «» Sltn 

^ \ 'STfsi^ ^fst ^ 
’lf^Sit«l Q fwsi ^f^s(t«l 1 ^'iV^ 5|t#t^ ^t^- 

irt*l (Vernal Kquinox— 

'®I^3t*I ( Autumnal Kquinox—^C»I I 

C^«t1 

C»I^ sisni C-t^ ^f^si 

SR? (R?* 'Stem Rt:»ir?r I Rt# 
%^(?t ^st *1Stl?t 'Bltc»lt^ Opsit’f^ ^^C'5 ‘JfTC^, 
4?*s tl3?t? 'S(¥^ ?t? I ^^C*t q|!t 

^C?J?r ( bummer Solstice ) I 

f??* ’Rtsf? Ci? ^sfl I RRtC?? C^ <2|f^- 
f?!t ^ RtlW, OT<£tWn 4'ai’l ^ RS sit^ I 
CST? fe *rr»t *PT*T ORt’RS ^tc*ltf¥^ ^tc^ I R?® 

I? sitsi ^ C?R»I ‘fl’F TfPt sil I ’fSl 

lj??1 ^ri?1 ^S( ^'3 « to 5t5t!t 

I *tt? ♦l^nit? ?5fto ^^c»t csic*tf^? 

?C8 ^ ?t?[ I c»fc<^ ^ «a^Rt?i«»sTten? m 

toiRW® 51^ ^ (Rfto »(te?t ?t?, 
to CTK« TitR ^i5c?<ri *it(® 





'srtCP, C<®tt^ «!f^*l- 

c^ c^’tc^^ ^11 

CTW f?^1 ^Tf^ «itc^ -sit^i^l 65 ’ytn, af>, « 

'«istsJ Jimar^ '«(^ ctfR^il ’^ttf^F, C3I5 «a5*t 

^tOi^ 5T^3r Ji: 5 ?:f^s -SI?? r c^«rfR 

^iTfnal fwii ^1 <ii^*N c^»i* 

srrar ^itcsrti^^ ^'^U, ■g’fH ^rfaj^ 9Wfn 

^J\ (TJ^t^ I 

c>nF^ isff^ I scsfir 

^H?l'9C5I^ ^1 'Jff^ f^tTS '»it:*iT^ 

5^1 I »1'»FT (?l^ 

»R?( ’itc’f’f I c’FJisil sflir^tcai^ ^<lr 

®ltcT I c^»i?tar 

^<}i nft’fl ef^JTs* ^tc^, 'SIS *1*1^11 <rr«i?'«t»i^ 

^1 Tf<rl «rr?r ft^rl *tR^f^ c^i T<ir »i^ 

tRcst, c>t *f?hPi R*6 ?i^ ^sr->!^9f *fc®i 

*ffW ^'s( 5i*(jot?:?t ^t'Q^t^ ^ 

’TT® I CW^ ^3 ( compass ) 'SlRW^^p | 

JiT5ff?i«t^; '2fF^ ■^‘5^ ^'W®! 

f^fit >tf'*fc«i 'sirc^^^R 'si^R^ I 
^ GR^PC® jrt<(T<i«t®: ^^-'8if%^«(- 

'sr;^ •fR'*! Ri^ ’iffc^fi 'sttR^r^p 

c*R5^ *5^® 3R^artf*f^ *iRw4r 

«^ts 5i^c® I 'iT?[tr? «r5j^ 

JlR® ’ifW ^RC® 5^1. C^^5?1 »Tf^t» ^tf% 
t®R (?np 'STGrcn 

®8ut9 ^ ‘ic? I ^rrnG?j( tfR?*! c*i?F ^rRftc^’r 



^8o I ' 

»T*r« ( theodolite ) I 

( sextant ) m 

6f*!r® nti:< I 

^ I fs ^ T^<ii ^ 

<.sIT‘ 5-^C^ fijf^l ^tC<|Sl 1 »Rf5- 

5Tf?« I 5^1 8 

f»lf<ni1 C’l^I'5 W 

^c<fi^ ^^s: csf’R f*i*r^ 1 

^f^, ^1 w 5i^3f »tfi^ '^vs: CTt^ ^ 

^tv\ ( mean ) C*I^ 

•stf^’ls TC^5? I ^Tf*1^1 

« CV^C^ <smu Jlt^ 1 

•cvi ^rtc^ ^v Trtji- 

^ Wflf 1 f^’t^ T5 

<2ff$?Ff5 I tTf^PI 

cvfV9S 155? ^^c-t ^ ^ 

<ttl^ ; C’l^F^ <ff^*l CSHFC^ 

^*\ «It-f 'Stf^^^ Vi I 8ftf^fl ^t«fl 

cs(^ jp^ ^qiar fT^p® (StT9 '> f^fsf i 

*(C^^ ^tC? C^, « fh^V C?I^ ( plane of 

horizon and Plain of Equator) cV f^\ ^^0? 

‘iif4*l 'i'i f®fat 8J9 farfii^ ©^tfC-f 

^7l?i c«rt^?i5 ^ ^ f^fsr «ff^^(l H«i I 






58 ^ 

^^C^5T, 'a^il 

t^?f5 ^us '5t?»^I 

(2tt^ ^ ^ f®f3^ *ft^?t%^5? ; "'FTCSf^ C^ CT^15 

’lTf^?tfe»l^ '$T^1 *1t^l ’ll? I <ii^ 

^c«fl ^tt^l I ■> 1^ 

s(^c^t*if^ Jic? I ^fw 

sf-Bc^fif^ c»rf^c^ •'»i«r-sii ^ifw •sp^' 

^’jpar ^?r (T^F ^fst «n^-T *itf^- 

C5ST, ^T5l ?tc9I CS|^ f^<!l 'Sir^>I^?ltft 1 

CT^C'® ^<«rt? ?ltf^ ff*T 

5Tl f^sT, '«i«ft^ '«if f^^i 5»1 ^ jp^ 

=wr c*i^ ^’Ft ?pf^’^T?f «r^^n ’it^ 5?t^ I 

c*i?it^'« jf*rc?[ srtar v.m't 

«rrf^^t?i «fs 5F^ '«i<'^®tfn ?if?« -si^sir ^^3? 

5^51 f^ci I W 

f^3rt, iStf'S "SlWCtfi? C^H ’?f^- 

( 

I ^t?l 'srtf^^i^ ^Kl 3P»rt*f 

^C««r^ 'Sltil^ I ‘Sit®! CifC"tiT «(S? 

i 

3Jtfnv9t*i ^ 

*fc«r^ '»itf^ii C6^ I 'SttCT «fP!:»nT ’i'«r «itf^f« 

C»rft¥ CTiF C5^ ¥f^t^ »ltf^t»R I 

«St¥H corn's §’lf^ ^51 »lt»(T?Tt*f¥ f^*T I 

^C¥l| »l"»I< ^ C¥^tfir¥ <fl, f ¥, ‘^¥¥51 «(tCTfWf3^ 

<2rw-tSF^f^R Sl’tw 





^8^ 

c*np ^^15 <2ii5Tt^ c?Ftc«i5^ibz;’'5T 9 c«i^«trt'a 

^C?I^ -ai^^ ( 98 C«t 'arf^ffe ^s.v- ) I 

'ft*t <j«i csi^ c^Qi- 

5l1»l'5t^1 . ctWI 9|sf^r.si?( I ii|«i;?9^^ 

C«Pt^ >rsi^ «2|JftlTtf? C?5l 5lt^ 91^1, ^^ftf^t 

tt^f< 

^ I fsfsT csi^ s^l*! ; ^t|5^ 

5^5’8t^^ ’§tat^ I 


9^5 il! SfW W’H ^Jlf% 

r^fSTS ^ I ^ a 

<*rc?m, ^rr^tc^iT ^t^i 

I ?t^tc9[t c«i ’f'rti ^f^c'5 vf, 

f^C5i^ 9rt?tiP^J 9T5?^ Jlt«(I I 

5ii ■^, 515!^ 

'5«ts? '«r^’?t^ ^rr^"? 9(1 

C^ ff«l ^t5t^ »lf5^ #*( f^N*t 

^»1S?1 35^C5 nt:^ fl' 5Tl I C^F^ISI '5rt5(^1 «(t^ 

9Pt»I ^9RC9F Jiwmas’^ ’Tf?’5 ^«T5n orrr^F 1 

^fR <59(5^ >pni 91^ ’itf6*I1 <£(^ f^^5i' 7r>(»gi1 

C^5^*1 '2tt*tl?C9P C^t^TS f5?j 

^wc<ni 

^Pnrrfifn \ R«3?-«f^*’i’it?j»i ^t^r ^wf^?tc¥ 

^ 'fi^* 'Bt^^ <af^c^^ 'Bra ^p{^ >prt^, 





*t»6tc^ *f-6tr$ ^t5?il, 2tf« c*r5 9ft^ri '4tc3 ^Uc.^9 

fsi^gl l^^;5 f^-fj «I<JltCST f<f»)1, '2t'3tt« 

'*rtft^ ^rtT-? wf^c'a f^s?l, y\^e\ <pf|s( 

ffsin^nl i^t?i1 i 'a*i5{ Tsffis? 

^’Tl srtsw^ ifi^^itai ffe*! 1 f^F"? '«rt< ca^R 

1 5ir*it<r ^c« 511? <(5?itc^, 

afsr '5rts!t< c^ti? f6?t^ 5?T^ I -i';’ff<;^C'G 
r«f9rfC>T^ ^®5T ^f^fll *it<iC5f<^ C5lt5 

’TfR I 

^tsw iRt ^S5f1 *fr^ ii^Tc<i5 

5ii:«ti ^t?tr.tf< «rfc& 

c^ ?ftRpc® bir?, i ^rr-st^i 

a 'ert’i^l <2t»T!»ti ^st^i sitp, 

Rf|c^^ »i"^< 5ic?i c^i c^‘i 'si’iVg ^f5ni1 

*ttc^ 511, c^ c^ '8i<Tt9 «ftc^ ^t?i 'sfc’i^l ^<;fL 

'8R?t^ =?a5ri ^c»i 

« 

^’(t^ ^stR"® ^Rc® ’itc^i I ^itf 5Rc*f< ’i"6tc‘5 |i5?ii, 
^iW^I ’ifsiil H^t<f ®t?t^ 5it?c»i «rfn5?t^ 

^R^ 1 t?>1 '5fc«i^ 

^*tR 5itt I 5if??^s «rf3 ^R^ i 

Rs^ aR»rf«a ^R ^RT ^tRt»i =11, ^Ri®! “4^ 

c^ ? ctR c^t5r« ^nti:? t5i '®jc^ *t?w 

^*fR ’Ttfei VRc^ ^tR «iR «iRi!t5i ?R:^ si11” 

Wm *tt«t^ I’R^I *19 *1^ f-f’FR ^R^R ‘2t<f1 

*1^ ^^15it5fl (ai^R ^ RRr« ^^»[, «tCR 

♦fa (?i\a, ‘srif® aRja aiaata '»itTs i (a^ta tta afRf • 



%88 




*?ftf ^'©fts w*i *r« 

^^t»i ’ftni aphi »itaf i c^ ^'s *tf^3W 

«it^^ «(^ f^3rt «rr*lfe^ ^it?W 

>T«^ «m *tr^2irp( c»i^ etc? i ^1?^^ «i»pi, j 

^til*l Jit^^tc^r atCT^r »lN^ ^f^i's c»i i 

wt»i«, 'ni »(t^*lf^^ am ?proi^ m»ic«m, 4^* 

<3i^v\ <4^ JiT»i 

I 

apsin: I 
CTSf, f^, 41 


f^f^*t I 

>rtir c»it»it^iS c^5f%W5t<i 

<airt?r I mf® fsf?1 

« I CJt^3*^ 

c^rst^i «2ft^ I '!*7< sim 

d^fil'csaj^*^ I Bf® fsfi{ ^ JTSltJI 

t 

«5^*i «sft«r y^?rtc^5i I 

3i9r»f atc^ mm® Jit^fB '!(t»F ^?tcf, <3^ 

i%i5 or^ f^fk*i, w*i »Pv»iil i 

5 f|»i ia^l5 fsif^ 

(mrm^JT it^ I ^ ^V9 

t 

tw ^ »ri ^t»T <1^ cf^l •! I 

H 

»mCT[?i ^t5Tfft[«i I mt«f a® 

c^fW 'S'mm *re«iT ^ ^ 

^fiwtlfBt 1 4^*1 c^ atm at^wa ^H, at\ 
*H Wfa fwaa aitnm i 



^ I 1 I [ ^:>’^ JT*s<(Tl 1 


* 




«fti5t« 6tc^ S?1, 5tc?, »lt^^ 

5tt^ I 'srf^tsr c? "yfif 

»rt^ 

^?ri I ^jji’1 ^j5l ^3!T ^^r35 *itc^ I *3^ c^ 

5ff ?!^?rl 3lt*(ti»CetT «2tFf^ ^fi[^ a1, 

<Ffli^ I i£i^ ^iflrstir •?i^ i 

-sit^l^ *(t?r«i ^fii^itcw } 5^:^ fV *if?r^rt*i 

^af *tt«?(1 '®tf^W« »? I '« '^tCT- 

'SfPT^ ’I*.^t>r ’icaf^ '2t^J? *1’»Ftf«f^ 9fl I 

jf^jj Ji?9t<r ^ (7f ^ 5? ^t9i »ffV9 at^i 

6t^'$ 99, ^99^ (?ltC9f9 (2tC9t^ST 99 ^ I 93^5 'Slt^ff^ 9Ft?t|T(f?r 
9^C3 <fl9f 9tf^ 9sNaf «T^1 '«*t9f ■9ff99l, 

'8It9^5{ WS 9^1591 JrtBrr^9t 9t!:9,—9^ 9t9'rtc'$ 99 5?1,—99^^ 
^ 99 I '2ff^ 9*^ 9933 9933 9?9t9 9ar 9^1 















I 


3T?c^*f ’TtPrs I 

'Slt’^tiT, <2t5Ft^ 

5l1 I W ^t‘^51 'SrT’IST 

isr <2t^'5 '«rtTt^ »i^?i 

'Sltnil’fl ^f^C® ^^® 1 'i>«R 'Slt^ 

ifl® lFt«f Tf^C® ^ ^1, 5IC«fI 

I 'srtf^ f "t^ '5rT*it^ 

^3r ^®5^ 'SfCHt^sI ®^l'fl® 'Sft^Q »[^ ^<5,^^ 

C>1 ^’lti:«f^ ®t^ 

®t^^ 2?^^, c^i ?if^5r, '5i^?c3^ 

®tf^C® ^t—®t^t^ (TTt^tt^t?! 1 St?l- 

ftirt'8 '5)t’ftt«f?2 stc^a ; mt 2t>if^1- 

C’t^ f^?(»l 'Bi<-^f%tT Tsi?f 

-tt«l11 

«t* 

®c^ 'srtsrul OfRc®f^ CT f^®5tJ? ^t52l ^’Itcn 'siWc^r^r Mtftf^^ 
^5it^5l fees: I '<^^“ r^’t® ^ »f®'^'!.5ic^ fwti::?^ 
®f^^ic®?i ^fvf CTt "si^^ltc® ®t5l 
c^t«( ^ *ic^ ^f^c® ^1, 

JJJPS^ 5?C91 I C«PW« 5tr«l ^5® J^^Sl“tt®lt?I 

^5® V 

'BltflU W ^i^?f 3(C«fT 'Bitfsi^il ^ 

»rt^^ c^c^t ^^^ctfcn ^it'S^ii ’Tt^c^ i gt^*i 

C®t«fW1l ^Jill'S ^*1 i ®t?u® C5t1, gt’F't « ^Vf'G 

t*fc^i to ^^c® *5flc®t^?T gt5ii*i *f?t ^rc'^r^f 

C®t«»S! 1 


W*f*l I 


^81 


fw^lc^ 'Sft^k C^C^iT 5J« Btc?, —"C^il 

^Tf5?l1 iff Bt9!Si1 

?rf^ f%l '«itc^ Jis]^^ c«t5it?[ '5i^f^ i 

'SIT^ '51^*1 

«Itf^^t^ 5Tt^^ 

<Tt'?t^?rrc^,—i” 

<f«fT^35l1 C^»f 'srfJltClfiT C-^U'9 '«lf5(- 

cN '« ? 'srf^i:^ '»l^®^tft, 

»l'«lf«(^ 'Slt'fS 5|T5?^ *|sr 

<2fir® ^r?iiii fwc^if sii ^ '®t®i «f^- 

C51^ i2fm I f^^t«lt®1 CtC»lC^ Cf^»I 

f^(9lT>T i 

«)1 «rtf^ ^c«i ^1, ^’ii:'«T- 

c^m fff^ ^^, ^c’U f^i 

I ^f^T^II f5^1 *t 5?Cf, •f^t'Q 

<11^^ ’if^sfsi,—»itftf^T '«ic*i'^1 ^cM^- 

'SiT I I a *itsf»l^ *lflat»l 

W.^ C^I ^ C4'ftiT srt^ C^T 3ltw 

sit? I ^gf®^ iitsf jfcsf sitffc^ ’ifiiasi ffr 

?^r3t5 ^t&, f^c^ '«rt^t'^ '$T?t?r sit^ipi^ ’it^acjur 

• • 

iff I ’tfi?ttsi?r 5tJi ^iSrs 

<(rr%i 'S'sfws? sR-t; ?fc« 

«iftf%t1 I C5H, I 





f^t=? I 


’tc^*lt? ^itnl a, 

I 

'«sffSi'iF '«(fi«tif, 

-81^1^ ^t5piT I •ff'lp 

Wt^r & ?[t?I‘fi '®lf^ *Il3f| f^q I fV'? f«l®tq 

2>t!i ^sf qji^ 5f^<fr 

; l^l^°^ ^R« f^SSfq »iHR« 

'Sit^ qT^, ^j<rr 

'3^qT^ stft 'sf?'!, qi ^?rt^ qq^’p 

qtcq qi I 

^f5r?lq ^f^q ^^q«j ^fqqt^ qNNq-qrrr^q*!^ 

qtqtq*! qM ^^^15 f^?tl q^j ^Hiqlf^q i 

^^q^sft^ f^fq, q^q 'qqql qqcq^q qi q^ cqtq q^ 
q^qqt^ ^'^qtqq^ <atftq =?Ciqc®fq qcqtcqfq 

^rqqtflq i 

ii ^fq^tuqq '«».. q'-g q?.qq q[cq^ ^q^if^qr f^ql <2tqq 

qfqqfq'^ i tqr^q ^iqq q^^ qc^ ^ar^q qq fqcq^tq- 

qr^ ( Miletus ) q^tqf^ cqfqq ( Thales ) f^q Tfqqtfeqq cq 
^qqf^l ( amber ) qfq^ 3clcq q^ qfft< q^^cqF 'qt^^ Tcq I 

tqtq o.. q^s q^qq qcq fq«aqq)5tq qq^i q^qq cq, cqqq 

fqcqq tpiB^ qqtq« ^Icq q^qqt^ 'qf^q q^iq i 

fsfq qqtcqq ‘Tqq^tfqqfq” ( Lyncurium ) iq^qjq 

qtq q^cqq i qRj^q*l f^q ^fqqrc^q cq 'qt«i;fqqr 
"^qqllqq* ( Tourmaline) i ^qqf*r« cq ifl^qiq 'qtqr^‘1 

qqf »i"qq iqqq qf^p^ qfqql, qfqq qtq 


\^p{ ^*11 


( Electron ) 

( Electricty ) I 

siTsiT (Torpedo) • 

'strsFr^ -nft?i ^furw 

( Pliny ) ^fa'® ^2t<?(?:ji ‘W ^<is( I «iit 

3l«.3CT JT^ICH Jrra "CIFt’^’’ ( Cram[) ) ^C«T I f^iS (ill, 

( Eustatheus ) • 

C^fsT (Tiberius) ^1^^ ^t'5-^Itr*( 

ftc’Pto I »2lC11- 

C’t'3 ’^5*11 I 'sitil'S f^?it?:f=l 

Cff '^rsi^lt^ ( Wolimar) ’ffai f f^sf 

’ftfkaSTl ^r«^Q C^*f 

I 

C^f t^l^sn '5(tC5lt55l1 ^1 

C5ll 2??f =(lt ' 

lilt f^T® '5itt5il5^1 ^f^?f1 ( l)e Magnet “fe 

>51:^ ^f?l9 ^:5i! '®9tT 1^f^- 

m I f^fiT Cq ^'t»lf‘l ^T^'5 

:J5fRT5f i2f^?r Uf5?ft?i1, iiw^l 

I fsf^ si’^I 

'®f®'!. Tmn ^ i «i»r^*ri 

• • ^ 

fjTS' ^1 iffk*! fSFfltil 'Slf^^^l I f^«T^Tcfe ^ 

# 

^ .Sjo '»ftl'«Tt5ilj 

I ( Boyle ) ^f^<!, Jl^Cf 

'«ltC»lt55rl ^Ri:' 3 '5ft!T'¥ I 'Sf^'!. 

f^ifl 1 





'aiTc»l1^F 'srif^T^Iif (2}^® '®lfV- 

^T5l I 'sr^f^r ?1 csitf^^ 

^?ii ?;tlc'® ’ficif 5ji 1 i2it^f 3iTT5tf®^<:'nii 

( lJurgo master-of Magdeburg ) '5|tf^^^1^ 

C^tfii^ ( Otto Von Guericke ) f^^- 

’Rvtl *3^ 

“!?R^ ^f5 ^1 ’ff ^ 'f'Q =?tW 

U)^« *^-tJi ujf 7f!(ij^ fijgstH ^f^<!. 

1 nRl- 

Jit«| 'sjf® Jit3if®5it3i "sit^ ^f«5^r '^^ 

’ll I ‘il^ ’ICSf^ 

I ^^■’p c’tfffi^iS I lilt ’sif® 

'SI>T"?[< 'S 'Siyw^ ?(3j f^fJT ff'S ’^1^*1 

*ir’f5|t‘l 'SltCfirC’F^ =S(f«(?|r;5^ ifl^ J^^lfl-- 

f^s\ J *fp fsisf fiT?R ’Pl^i^ CA I2f^1?l ^^t'« 

^ • 

® I ’T^ftn '«itc»it^ 

•if^'S ^5!t?f3( '’PC55T I 

I f®f^ Slt3[ f??r ^C^IJT i’l 

• 4 

'Blf^p^ei <il^» «lf^ #tre?f 6t»f?l C®*T ^f^’lT'9 ; 

lii^j^ ’if^r cfi^ f^rc^ '®f^'5. 

^r?'?. '5l*1H ’jcia Jl'K]Jrtf^® ’IC'5 I 
'f*i’if‘i ^c*i '5i’T*N«fT '9 IF® '5itr»it^ c^«i1 ’f^fr- 

C’l’*F‘l '8?(t’l^ ( Dr. Wall ) 





faF?ij?[ ?i^i 1 

—"This light and cracklings seem in some 
degrees to represent thunder and lighting” | <>f?f 8» 

C5t ( Stephen Grey ) y[m>$ 

I 

'5JtRf^5H ‘tsf^ ’?fi5'o I C¥Tst JIJIW 

‘iit ^tg i)fs‘5, 

^f«I5(1 CBlfg f«f^ ’tlf^C^ST S?l I 

'»rgt“tc^ (Wliecler) 

C»I5T, 'NCWf a ''ifsigl '5lf% 

; fafjt 

a 'sif^ ^f5!!, ^tf^aC'S 

’iTfgcg 5Ti I cn-i’f ^ n^rc^'spl ’StTj atr^gl cg*!^ ^ii 

fs ^t^I 3FyC«1^ l 4f?:Tg1 

^T<r f^r«li^ jfta^’srg 

'5it^3 »tr^?il, vsTg ^igstcg 

^tegg sictij ^ft'aicjpg 

« 

^^511 f^?l a ^ a^ ^fsT »fff{< af^<^ ^K- 

vggt ^«rc^T5f^ I ^t^rgl 'H^ ^ 

f^fag 1 '«igc»ti:^ 

■g'r<lW5fr, c^ '^^'I gl c^it ^*ltc?f ^fsiF 

c^ '81’ifggr^^' 



I 


I • 

9 *j< ?i[ 

-ift? >Rc^^ ¥?itf>r 

® C^ ( Du Fay ) 5 ^ j^fs^ ^f5l?r '»r%T 

I 'sit^f’?!^ ’'riS's I 

(^^cam 5irW9 *ir^^i c^fei-c’rFrl) 

^t?l1 C^ ^51 ttP ’Jt’lt'T'Q 

* 15 : ^fsf^N f^T’Ffe ’ttmtf'a «i^Trt 

'’^r^Tc*! *tf3r^l s?i ^rf^ri ^<s^*tf<!. '»itfl c»rfV«l 

^cip f^’jfatr^fe 3>^ceis{ I fspi «iIV>f1 

^r«Jii1 vi 

Ji«»r5 I c’i^^^iT?:< f'sf*? 

'«r’f^|5 cirfafST ^<;’lTfjf« 

•rt’I ■^•1 vitrious and resinous. 

>?tTir cat (Gray ) sit’ll 

'5I*tf«^T5^ ’t'ft’f ^t?1 « '5lt»TC5T SiFr^ 

cir^y 5rt«(t<*fc^ ^f^csF 1 

‘U^c’f •tfft^c^ '5r*tf?i^5^ wlui *:f<?r#t^ 

4 

^^lltfif Hfs? ^;?C^»t=T, ( Insulation ^^5- 

f^«-'^t<i:^ ( insulated ) ’HfK ^C®! I n? 

^^<5 fSpKl ^ «t’sr*tft^ ^tc»i ^1 c^Ft 

f^f ?tc;5 »ltf9fq I ^ 

'5ifet»r*t *t^TfVit ^i'ti^ft’t sfHH c*r*it?i nfb^’t'i ^^*5. f^®t5t 

* . 

’Tf^C"W ’tt^^t*tt I it^ 

'®T<nt’tV C^5f^ ( M. Boze ) *ff«^ tavfij 

«iF&^ *ff??rt^ c’ttaic^^ 





i 

. *tRs^ ^t.'S't^ ( Ludolph ) 

f^l», ^t^Jf >2tf ^ »ft^ 

?l ?«R-f*ik^?( »r«tn5iM >('.5i^ '«i^f% '®t^<?, 

’it^tcrr '^frf irr'il^'ic^ 5^^?^ 

( Lyden ) ( Cuneus ) 

iflfjT^ C^f^CST^ ( Lyden Jar ) 'srff^^t^l i'lS'b 
'«ir*fr I <a^? '«i5i JT5^ ^CH’lc’trf’ii 

“5fs‘!,-^t*^” ( electric effluvium ) 

Muschenbroek) ^tf^» C’^N <ilT 

C^r^^T fHt*! ^ 

I ^i:JT5ic3rf^ '®i?j«ft^5t 

c^rPnitf^c'iJi, c^, c^ nf%- 

*!< ^T^i, ^1 ■®f®<!, »tf^ 

'siSfWc’T sTl I 

^zf\ fsf^ ^f^zm CT Bf*ii:T #tc5ir 

f(Z*f] *lf3?i1 >I^«(r fw^l 'Q «i»f-®lff-cail5 ft»l^ 

^1 (71^ ^'!,’lt*r^ ^ a«(i5( ^f^<5, ’if^- 

( prime conductor ) 

^<5, *i< ’rfsi>'5 sflfVc^; vii^t ^15 'st’if^- 

tNt ?if^Ki 5ii I 

• • 

C5%rt (Tft^T =rl 1 5p»I<- 

I ‘il’f C5%1 

5^1 *ff?- 






f 


fitfif ^5?^ 5«?l1 «fWtaf5T I «ff?^‘f 

fT?i1 ^*i ^ffl, ‘5^ fificis 

’T^’rtf«(^ I f^fi '2tT^^ 

^ •«Ff^^1 

^?T, ift< '«if^ ^^1*1 wt«i <rtc^, c^ 

^fcir?tar ?tc75 '"itsit^ ’«»• *|ir Bf»iiii 

'sitf^ «r«n «r^f»i« ^Tn- 

^tfk I ^tCSJ '»ltf^ Ttlll 

^fir, wi cjiK ^ c«i\^ 

?rt\ i£i^^ 

^csiii ^*tjT if'S'hi^rtsi •‘st^ >rf*(t?r*i ‘St^rt^ '8fc<t«fi 

«ll^ (Steff^llc^ 

>4 i5c^ir ^csj ifj^ fifi vs #^51^ jft’iif 

la^ 5t5i c?i tBjftpjr ♦tf^?(ti:«i 

’lf®?ltfk®T, ^f5l 5T1 C»tRc®l '«IWI ^^9f3J 

5^1 I ^‘f 

f^«tf^»f I ^Tt^ftc^l^ >JC«(J ‘a? ^»it«<t?i‘t CT ta^ 

^*1 *fwt< ^51 ’T?«iir '«ftc^, ^^C4i ifl^ c^rt^iR*f ^ 

'BTt^'® «it:^ 5Tl I 'siffsi ’tfsit? 

' 4 

«ft^^ c^tsi ^»i 

5(1^ I c’T^ 3ICST >it5(^-*tftc^ir »Tf5^ cwPi 

'Bitirfu ‘at »fsi<c5nr «fw 

c^»i 'at^ij ’itar ^c?i«r ^ c^ «itf*i 




'8lf^ ^1U ^\ 1 

*jjf ^C5I, l^c^ «(f^C^5», fV^ 

^t?l*l ^tf?|P$5T ^1 I ^t?- 

'»rr^^ I CT 

f%«C^ ^r%?l (flT Bft^^ ^1%^ 'JttCf.s^l, 

X’^f^»r?t I 'il'Sfig 4^15 '5f^'^*J< 

f%®ni '2jr<»^ ^11, 

'sifpT^ «fg ^’i r^^l -siar ’ifii^T^CT^i 
‘2fC^t«f5l I 

^181 H: «IC^ 'SlfT^JfJT, ( Dr. Watson ) fJT , 

TltC^fs’T (Lord C. Cavendish) i2f^f« 

5tf^c« 'Sf^tr^^ ?ir, '5'!. «i^«(t^*fii:?r C&31JI 5(ft?i 
^ ’T^C^tC’t 'S ^fet-tf4»l ( Shooter's Hills ) 

5Tt*IV ^ ^fsic^ ’tfl’fl I <ii^.^t 

^tc:i^ -Blf^ •st^tf^'S 5^71 I 

’jf’ifflij ^51^1 *(ra^?i*i 

c'ersT^tt*! ’fsiJT «i«ri’tsicii^ 5?® ^\ 

fV 'StC^ Tf]t 

W ^Stc^i? ^t?(lt JltJTtfV® I (Tj 

CTI^ C^t^ ^^^ltC5, 'St^l ^*ltt I 

apr^f^ jjtc^ «tsit*l CT filussf c^t^c»i, «(t^^ 

'Bit?5t«rc5( 5i1, *1^ c^t’5':^^ ’Iftaf 'si<t<!, ^ ^TsCi 

^c^i I 'srsit*! «fg ?ttai 






'Sffsl 

5fl I c»i^ '»Pft«(t??*l I 

"CBWffe" f^fl< lilt's ^^1^ 

*^<(iT’t^ r«5SRTwTi cirf ^fl'^1 c^r^i cit^r, « 

^*fl?»I Cqtf^S iff’t ^ C»lt*.^’1 TtHV f'o*?^ 

citfl^ I fTs ’tt^f 5ct cTt5{?s’1 f^;5 i 

^lJ(*tctr?} ^ 15^1 *t«f ?^c-5 
• *i«r 5fi»j jft?t ’if'5?itc^ 1 

«j^f« ^ ^’itc®! ^^nl, »ift« 

I 51*1^ ITcars 

'siciiT'afii ^T^: «C9jtfc3 «ft’f ^^iii R?(tf5®i I ’tt^^l 

f%« C^f5(?li^ «Ff« I 5f^ ^*^1 

\tm c<r^i c’fsi c^ *if%^ ’I’^'f 

^Tir ^1 nR^Ti:^ i 

f^n, <«^? ’rt*(t^ fk^ f^r«^ I 

C*ttf^^ ’ffsP^ ^^^1 ’lf^5lfl®1 I <51!^ '«' ^ 

I c<f?[ ’tfsc^ '®rt?f5 ^fil»I ; 

r^5T ’tfBinl t^?itf^Bi> cn ^f^-^it »t^t<(tc^ 

1^51*^ ®i^fl 

% 

^1%*^ «}ir 51"^ *tc?i ^?1 »iBfT 
^ir 51*111 c*i^ 

; ’lu^ *jr^ftir c*iw»i • 



V 


fw*r rW I 


(Canton) (induction) H 'STtCsiTS^?! 

’TJTi ’Ttcit<(5i Tfflfll »i5i I '2t*(t*i * 

« ^*1 C^t5( C^ ^f%'5. 

<5m^( ^r«^1 

f^*tft'5 I ’TWl- 

?i*f^: ^rC'Q «isi '^^*1 ^facei ’T*i-'iff'«. ^'«.’^tf*r« 

<«rtcT, f^rst®! c«Tt^ ^1 ^nfti- 

^1 «i»i^*i to ^^^1 ’ 

«>rtc^i 

uj?i, ( Epinus ) v£i<lt ^rsfa*! 

fn^lfs's ^f^’ 

?r5 C5^1 TC5JT I f. ^ 

( Coulomb ) f^Cl^ ^'STt^r I fsf^ <T^T 

C^f Tn(^f5C®I=T, ^T?t9 ^JT®rt^” ( torsion 

balance ) CS^^^t ^....... ^tt’t^ 

*tf?*lt*l ^®1'8 ( force ) I 

to f^ir®ifV« ^W{\ 

( O «rr^9 ’tHi’iti *i< 5to 

f^^®l I f^^®! ^®I 

®Tfi[^ ’I’l '»rst*rtc^ jf*! '*tl^ I 

( ^ ) 5^15 »!rtr^c?», cn^ 

• * 

1 ui^{5c^ ^3 ’Tfn^ir®! «rtr^t^, 

C*l^ T^tSc^ 
f«rffe Tf^c^ I 

^®l1*l C^ C^t*T 

(insulated) ^t< ^CJI *^11* 









^ m «ttc^ I 

aiC^ (M. Volta) ^?ltC^tC>FRR (Electrophorus) 

5TR^ 'btR« ^ra I 

• 'bI^RH »fl5t^a C'lTstC’I ( Lavoisier ) 

»lTt*f»It»l (Laplace) '®^T 

^fiffl 'SICiRf I 

9^TR 51*1^, ^ ’T*!*, 

JR? ’tffK ^ 

’T’Jif c^ ^ 

fsT'f? TTSfH I 

'sj^st'S C*tf«?R (Pavia) •Itftir R«(lPt^ 

itrh^^ ( Galvani ) C"f^ 

'Bitfl »ii^i5 -rt^i 'Biir<i?t^ I 5^tsl1^l[- 

’Iln, ’1t<n f^artwu 5rt*l ^TT»l'«tfsiJlJl. (Galvanism) 

I 'Bltf^^tC^^ f^W*l f^lK 'StW’S 1 

I 

f^^«t *1tti 'BltrfHl’? 

I fr '9 Ct3J BIBfT CT, 

*ii^i5 f 

’tit»i'5Tt#ta “ifl^ ifltaacf fac»ta a^fafli »i'»fT ^fa^ta «iaaa 

• • 

; c^!Ti af^al ’i’«tT 

^f^«rta^ affa^ta aiar 'sit^ i 

aW 'BPP Jifiitai" ^\T{^ jTsta aia?tat^< 

artfaa^tcaa faaai f^f^aai ^ai cattsiW ( Bologna) 

3t: aicaf liiaf^tfa ntWT ^caa, c»!ai 





Jiw? 

4^15 c«c^!i ^?r,B^(f f«l^ 

ffa^l fflll C^CTU ^?fCif^K 5^^tJjtlf C«^|^ 

4^15 fit^«l I ■'Xst: % s {: 

c^ cTt^T *(t^^ *iJri< 

C*!^ -Sltf^^ 3?5, f^f $ 5l1 I ’tTt^'«t^ 

'«(?*it^ Tf^c^sT ac’i^s f^fli 

<rtrT j lilt ^jfit^c^ •ific’im 

^C««tT^ if^It»T«T f^^t?C*l 
I fsf^ ^31, lf^l^t:?pt?fjr 

^af ’It^tWI 5lRtiRC*f 

; 'il^* f%f^« t2tc*51^ <lft'>Ft? <il^?|i^ 

«fgj <n^^1 cntf*t« ^ *t«f 

^6T5r vfC'Q .stf^t^ WQ f 1R 

^’PT c^’ <2ti:^^ ^ *fR 

’ll 5;!5 #t3[RC’f «itf^^ I 

il?<5’1 ^ •if^sifip^ ^^1- 

I mn tr^i '«itc’*pn I ^- 

f^j( C9t^5 Ry*rc^ *(^5^ 

yfir^il .^taftR?! ^9ftt?i I 

*T'>PT Tf^c^^r CT caf^t'a 

^ 7 \^ 5f«li:^ «ttc^ I vf??! 

f^fj( ’IR Tf?R*T c^ ’Tf’lf?^ C’Ft'TW’t « 

<m*\ TiPJ\ ’iRtR^ ’’itRfi 

?i^^1 »tfl->p1 ’Fte ’fft's 



tr’f*! I 


- 7 

>TJJ^ f^ll *1^1 Tfillll f^ ^f^t915( CT ifl^ 
'8irw*t^i ifi^^itaj 8ft«^ I <ii^t ^5[^5f -^Tm 
CT cn-^t ^\\ f9ic®^ c^Mc»iii 

*«^? i'»it'3r«R(^ '«rr^uc*nf 9itir W'otB 

I • (ap^j-i:) 

or I 


i(TC«lT^ ft3[ I 


( ^ *t^ 1 ) 

c>it*w<li ton tstntn 

ni (breadth) nt^ ‘SfcntsR I cn f£i^ n^n «RI 
n'¥n < 5 j^) ^c!c, ntntc® '^I’fn '^1^*1 n^n (principal 

object) nn ^n, isic^rnf fnfiTni nnnn 

nnm ntnl wfnn (motif) •tfn’n' ^ 

^fnm c^tc»l—'Stntn m breadth nc^ 1 nfw 

i 

n^n 'sf^ii n^n ’mni *11 * 3 ^^ '«iJf‘S|tt istrsi^ 

’n ’n nf»i?i 1 entn nn ^f^-s 5 ^cn a fscai <sintn 

nl breadth i ifn >Rn wTPinl nnt^ntn 

ntn’ttn cn »it^ enn 

»int^n «ftfH f^ntc^ liint 'siiiTtJTi cn*t fkj^ 

^Bitcf ^cn, <iinr c»iW<i 

«icsun ^*tn ^cn 1 

ffenns^itn nwtwt^ ennsf (Stent^ csnfJc §*in 
nnn ^ntWl *tf^4l1C^ ^SWn '2lf^ (2fWt^ I TO 
ntn c^n»i t?’TW «iti:*ii (high lights) -itw «itf^ 




«tt^t*t ‘il’15^ '»ltiT 9^ 5|1 ’Jt’rt- 

^*f^: ’Tfjfl 'srfcqt^ (high light) ^t’f 

^f<?f 'St’t ^1 « 3pf^^ ft^l1 ( half tone ) ft?|1 *15 • 

‘ilt ^tCSl Jl»n ^B'3- ^r?5C^ JIt?1 "^t^T '« 

c’ii’itciT >rf*fl apc^i ^tei ^l?il ^1 api^i ’it'rl 

( half tone ) i ^tt»I1 *lflU5T?l 

^ 'sitWt^ C^t^l ’^U'^ (strong 

point ) # ^'^^^ C^t^l ^ ’HHI ^C»I1 ' 

( high light ) « ^U\ ’tWt’ltfn 'ot»l 

^P \’Ittfl ’lip f^Sl *rt<f1 

j|j% '« sm c^T^i c^il’P I ’it«rf^‘r«; ^^1 ^1 ^ 

^ >^^1 ’^tnsi 1 ‘St’Ft’l ^-RST Jit'll ( back¬ 
ground ) ^i1 ^’1’^ ^t*T ^t»f 

Jit'll ^C«1 6C«T ; TN 

C5lt^ JIt'fl CTfJT C»lt^ Jlt^ ^ «t^ 

’ll Jl'^t^l ^l^t^'St'^l 5f^C^ ^ItC^ I 

^■pf '®#l (pose) * JltJiai^ ( balance) 

«St'ff^ iltf^l ♦(“St'f'fl^ ( background ) ^ '»rat?l J1^tltC*W 
Jlft^ JR^^I ^*1J1 'Slf^ 1 

^ ^^1F5 Jlt'fJ 'sit^tCi^ CStJfl C^«( P 

JT^I’I’fl 'srWt-pj »rt I (?l ifl^^ttJltCIT 

^iT a“f ^fS^ltCf « CJ1 «fai C^l f '2lf^ ^1 

( detail ) '5t^tF$ 'SffftC*! C’l’?! til5ll*ltJltW 

’Ic^ ‘sit^Ji’ ^«tt5i i^rapi ^1 f^tnk®—vksra <<11:^ ^itPnil 

eitcit ca<ftw f jpra Ttcsra W fwl sTt^t^iK TTs c>r<mi 1 ?ttl5 
« ’l^^n pttffOfrt'S Bit|FRi ofsjta I >£i^ iittwl ‘»rt^Ji’ ^Jit 

if^irtoF I 



ir’f*! I 


( over exposed ) *IT?I CS{«I C*f«l1 ^ 5f1, 

C»f«ft^ I f^t*11 ^ 

«fC?rr^sT—^ »tCi1 ^1 C^ts? 

’ni5 ( forgraund ) 

'»rtTH I ua 

^5f »tt&t?T I 

?i^?i ^t6C3f c^»r }—c^ ^ ’5itc*ii's 

’M «irtf^C»T ^t'5tC»T ^st^l ^ t%l 

t5 ^^*1 'ii^’tt’r c’T 'BR?f^*ji c^ ^t^t»i 

srr^ C*T C5t*l1 I ^ '9 ^ 

«lf^ ^ci I C^^TR m «*rtc^ R^R ’^^t^’1’F1 

f ft 3^ R*I5? C^U ^t*l ^ ftR^ ^ ftf^ =(?tr® 

*1t»r5^1 R^Tl ^1 «it^t«f I fM 

6R ^Ttw?f ^<irT^ 5ir® 5ftrc«T fti’ft?? w Rn >?i 

€ 

*81^® Ji*i® ^ftrc^ ’trftR ft?;^ fi^^ sftir^ *(tft- 

ftPl ^rtRR 'fi(t35f%^’ (naturalist) ^pCfetSlt'Fft 

I 

^ ^ftlR <i»’® ^ =31 I '8rt?tt^ 

fft =R?i ftf ^ R =f^C3S (R«li I 

(aR»f:) 

ftar I 


( ^ I ) 

( Symbol ) 

^—'^=It*tft’a' ( Atomic weight ) 





■ 




• < 0 —( Discoverer ) 

8—'©?p^ ( Specific gravity ) 
«—( Principal sowell ) 

( Melting point ) 
1—1(’$ ( Properties ) 

1 ) 

( Iridium ) 

Ir. 


) 


'3—^b-oS 1 

8 — 

*3—'i S)4 o c^i^cet® I 

n—slltiS^it^i '5ic’l'J?Jt''8*'5[r«j^ 'sTc*! m 

( Lanthanum ) 

"j-.—La 

i* 

<3—(Trt»Tt'«t^ ^«r'3» '?(: 'sn:^ 


8 —Wi 
«—1 

«9— 'si^Tsli’t vijJH «(t^ 



r»if^t»i— 


Li 



O—«it^CSF®>R '8jr*f I 

V •• ” 





( 




8—••«b' 

«—CTf*tr?5teit^fe I 
<»—itro t^fSr I 

1— Vi I *m«f 

(solld)*'5rtf^?^5 »l^i (a|!Sf»(:) 

1 

'Sffs^c^ «2tf® ^>,o.,o.. <ii^ 

jrtt®! ‘2ff« c>ic^c^ ^b' 5(t^si <2(«rrf^« \ 

'«rf«nF'®?r 

^ *11^^, CBfltf^f¥fr?lC*fiT ’(•fsil c^ 

>lt^9T ’«rtr^C^ I iSIt^ ^ C^j5 ^tus 

« C^1^ ft^ ^^51 "JttcV I <3^ ^ «lt>l1- 

CVi ^f^ftc^ ^18 5T"^<ifin '5it|^ C’pfsiC'® *1tw I 

A 

OTItt^f^^f 3FT1C»lf^« (M 

’Ita, I 

f^t^ ^Cqsi, C? ?flt^ ?ttc5tWiT 

'A 

^^?11 <2lt%^ 

tt*Tc?it«( ^i I ’leg i^'rr?i'$5( ^^t»r8 '»if%- 

i? »I^, ’tTT*l '«R^^ I ^ 

5r«i:»i?i cic^t^' 

» 

^ ^f^l ’jr^rfl vs ^bb^ lltiBit^ 

’PJ? V( r<F^ 

I ^i s« ^ii'^ ’itc^ 

(?i c^p{ I 



I ] 


C’rt^ ivoilb, iSoS I [ >5»f I 


^Ttsrfw '?f>T- 

^ii’^f? c^T^ 1%^ '^f^i'^ 'tTT'^ f^'»(1, 

»ifwt<i ^®rtf5^ I f^ihf^ ■•^jl5!Tf:5?rf?f ^"nnar^r 

«it:^ i "SC? 'srfc=»fm-'^f^3rt‘i '=if® 'sif I ■si'® 

« 

■^i?r'| ’f'S nc® I ^f^- 

*TtC^ (?PtiT ^ I <ii'<? ‘2tT‘iT 

?GTrf?f, 

^1 ’f-f^T-.^iS. r.®t*t>:i' 

>2f# ’Tt’l’P I '=‘1^ “ 1 - 

^f>lf >2ttft^ ^T-sra ^ I 

fff^ '« '®f«T® 

’5f®rft5 ^ ’«iW^ ’5^^ 









t(<\o . 

^t?T?n ^ ^ ‘^rwt*T ^stwr^ i 

« ' 

‘2ft^ ^’tf^' 

^ntrsc^ ’Hrt^ '»rrf>i!rrrf5i i c^t^ str^ 

’ff^t^'i '^% ^ wts(-‘2r^'t I 

^ ?fin ?(^'® I ^ir?(t 

f5f% '2tw»r (?r 

41* ^?r '5rf?^ 5:^5n ^p{ 

?TtfM^; f’P ?tf^^'$ ’Tf^l ^tt I 

«i'!^ f^r^ c^^r I 

’f<j^ «2r^a %f I ^^*<1 'br:^ ^t^- 

’spij^f^ <5^ 

»rrf^, 'ii^? ?ii:^ >2rrfhr, ^i, ^ 

^f?fl cwf^r® I 'otngc’f 

*ffRf>i'® c’H I ^irb-i ^c’^ f?f^r?nn ^ 

'srt^ i 

( 

■^?Wr^ ft7r$i Tl ^*(^1 ^f?r^‘5f ^ i ^>^*'’' 

t** '=r:=»f ^-“SH '=rarf?’ 

^fpl 'srff^^'® srrf’i^, 

Frf^^ nRrn^T^prrJT ^Rrai i ^>««4’Ttc^r c^ 

t 

^fl ’tf^, >tx?r w if5?ri 

' A 

srtf^ I >rf^ ^5^? '5f9rr?j c^iT^ '^xl ^ f^ni^ 

^2f^ ^^X^ C^ 'BTtX^tf^'® C’l^ I ^>«-1 

’TlX^T T?rT®x^ ’®r^- ’itet. 

’?t<n *5x^t I 'Bfxstx^ ^ ^Rix^ *ttX!fJT 

f«J 5:5® vfk^ ’Pt'S 5f®T 5^X® ’ttx^ 1 ^ C^Ft^ ^t^*i 





cvrf^ ^ c^rt^ ^r^fl ^i^itcsf 'Sf^tf?!'^ 

(71 ^f%C^ '-ts >T^5! 

nf^?rff^«T I vj^iri 

■^finrfi^ I w?( f’j^rt’® 

I '5(g ifr^I Tf:5T 

'SRTM ^fiffl fiTT '8(t?f?( &m I 5(5.^ >1^? BrT?l<I 

^ |f&?n i 

f5^*r?t< 5^f^i:^ ^f?r® f^Pi 

cwf^rc^ ^^11 <ii^ ISIS'S ^fspPTM 

sitf’H I f®R W5fS?( 

’rrf%r^^T I 

'«rWw^ (Tft"f ^Trfi 

^ ^jt't ^f^?n 'ffsii:^ 'srrwf- 

^fl ’ffe^ ^TfM5I I 5I?.i:9^ M% ^^■^^It'st ^f^TTl' 

^<^1% ’»rtfJlTl<I ^H‘t'« C'<T«( ^^1 -, C^t'l 

^^!rl '»rr^ ^^^i:j(<r ts^^i ^tIt^ 

’ifMtff®! I 

'SiT'Tt ^ ^!7ftl f^r^ C'^t’lt’l ? 

c^t^T • c^t^ c’l f "s? 

c^ 1w5t^ f3fi?tsf'<'i I 'ii^'«i:’f 

f^'*Ftr®?r *jRfhr ’i(t«tf^^ "(f^s f*j^^ 

’tc® I twin "ilCSft ’IS 51 

C'^Pt^ I C^T^ Wt^ff^’P ^IC'^=l (71 -ilt 

jjsj^ ’I'^S? ’tcspiw?f ^3r 'ii'^fS I (^^t 

^Tt5l Ifni'S '«lWl'f? 

'SfWCWif f5^^ ^tTi 51 ^<5t’fl 5f^ir| 



^ • 

1 

’®rf% i 

f^’f^ c*ffV:^ ’TT^fi ’fferti ^l?n ’fcs i 

^trnr CT5 ^=T, a 

’ffwrf^ w^r *ffw 

^ I f%f ^?ri ^U51 -sft^ 

•» 

oRt-n^ ’fRrFff^® c^ 

^jf%3R« ’ttl^ j 'sn:^ 2f^®l *ff^ ■^TiT'fl c^ 

*rs%?r '®t^^ Ttn '®t?lw ^f%?rft 

^iTdr ^‘( ’fT^^ ^rw^p “f’f '®^5f^ .5t^‘f^^*i ^t?ri i 

ttf^rflu ^ c^ ’(ti:^. ^ 5:1 

m d (SlF® 'srt^® ^r.5f t 1 

•iit ■^1%i 3n:iT ^ I '®c«< t5tt c^ 

Wt^ '«i»prR f%a c^t^ ‘SfTf'i ^ I ■®re!^'>i ^r?ir® 

liifei ^t?ri 'ti:^ I I ’®ffF iii3f^ fjp 5ii5rt^ <t5f fifc'jpt^. 

^"ftsT \8 c*! ^ 1 :? 'Sff^ 5;t?n ’?rrc^, (Tf"! 

^’T'^'Q ’t'9 «r% '2r^^? I ^1 

8.!ft »3^I7R 5ira ^ ^ I 

srr^T’T 'Bf^’f'^ '2ff^ -^fust ‘'®fR5p^<f ''«rf^^ ■»ftif 

f^ ^ li)^ i2tr^ ^ Fftr® ’Tfr^ 1 (?i ‘^f**rft!r 

^c=pp^ ’®Rprr^ Tfif?rt srtc^ ’fK? 1 « 

w I sriiT^tf^ '®rc’f’Pi '®wn 

'btRwjt c^T^ *Tr«in ^ I 

I 

V 

li-^c^aR-K I 





I 

«=^’fTf^r^tR^ "SlW^?! 

iil?rjK^ ft^ipicsj ^r^=i 'frs^r •, s?t?^ 

^fsCM t5t5 ^ks C^H I 9t?f< ^fsr •Sl^X 41«5fC^^ 

* 

^5i9f f^fi^ ^C.q'< C^ T‘ '-‘]?^’t 

5f®^, ^’-^^rQ ^f5 8 vii^«t9 ^f3l fsjg^f^ 

'Sfst^^h 'Sf'fff® ^t5[ff6i^ I 

^^55 ’If?! ^fc’t 

'sijii^arsr -5^4 "^<11 ’If?!. fa's’ll «fs<^ 

’fr^®^tc^ •, r®M 4^fcn f®^f^r8 i 4| >t^i?! 
^T?! ( Vol(;i’:< rill' ) JT(5(?P 4^[& ^rs-^ ^V'tfif’P 5!? 

^rf^f^’f 5!iff '^fif^if ■5i’i?r^sf '«rf?i 

4^'t6 ’13 ^Tf^S! ^rk^l’T ■, ^t^f^ ’^'I’l—‘’fl’tT’I f'5 ^ 

’«i’p j[’. (i;fnma ) i 4| '-icg?! Mfi 

<2t=tt^ ^tl’f ;—4^]& ^fg ’P^C^^ Jlf?® '®t?l ^f4l ^31 4^15 Vf^ 

’P^’F ^<l«? >!f<m ^‘T-'t 4^'i5i:«i 

44\ 4^T&c® ^fg ’p^^ fggr^4 ’ff'j’n '®!^g’P'af^ 

nt3i ’PMcn? 3pf^g '®f'p nf'#® i ^'ft^ 

gt!i> «‘^ '2fr?r ^f%5ft!:'i ^Fs?, i 4g 

•\ 

^f®i, ^s^ftgfjgg 4t 12(2(1 >!/«» ^s ’gc^ ^sfgg ^fgcsrg,^ 
44" ^5t4!:’F<i gfgt?jgti4 t^f?! 4t^4 4tg 

^4®! I 

^ cii^ "^44 '©Tg 'Q ’p®ii44 g°4n 4r^ ^f^r®4 





^18 

^?:s^ ^‘>!t'i^ i ^t3 'q »f^l 

’twt’f >ifaf^l ^ r?i:5iir i f^f'iT cTffel ^t^* 
c^a ’jil JT^1 ^-ei^ ^1^1 ’«rr^s '^faul ’jttsf ^itsrffi^w 

(g-f^-'^f^tT® ( iii!in»!iii(>(' dioxide ) 

ftfi^ atf’TFi "^-t^twiT fenf? 

\m] W ^'41^ 4ti:54 41 

^441^1^ 4144 4r'(T 45;4f4‘^ 4f4r.44 I ^•o«° ^44l 4t4l^4 

'a?^4 43i <£ff'$f4^^ 44 4^941*1 ^«,4tfvr® ?I41 

4t^4 I ‘C4t^r44 'Sfvfc'^. f4l^»|4’ 414^ 44 <4414 4;fv5r^4 ’®ff^4 
f4W44 4^ 4^ '£fe<^ 4t^U4] 4%«. 4<44l 4l^t^ 41R I '®}f514^ 

^V15 ’5i\f4«f f4^ ^41 4ti:4, 44^ ^^54 

^ * 

441 4llr® 4Tr4 I 4^ 4^4 <£tf^:4tn (iiil(‘riial resis- 

lanee ) ^f44 I C44 41 4l4® 4'9 '«f44 

4f44t<?4 I f4^ 44l4 414^41l4ltt^ C4l4' ’5)ffi4 

•I *-4 

4f44l 4t 44^ 4t4®r 4I'S4 f4'5i^ C4l ^'; 4= f^fSf ^44144 

®s 

4f4^'^ 4^4 4^41 4tr4 1 4f 4i4 4f4^ f.4 ^141^" t4t 

f44Tt^C44 ^JtC4'Q4 4t4^ '^446lf44 4^t4ll4 <a'?4i4 '®f®4 
^44144 4t4i:'^4 m 4%1^W I ^414 ^4^ C414 ( f4lf4 

<14)^^^5 4144 4*^ f4H^‘I 4^ 4‘5t4 MJW\ ^"i4-l5 f^l'S^ 

9 

C‘>tl44 C4t^4i4t4 4%1^W I 4^ C41^ 4‘^ ^^f54 ^144*1 (44^*1 
44J 3p4t4*® I 4tl^^ ^ 4^14 4f^4 ^44144 f42»l4 3^ 

4ttC4i:^ I 4t 4‘'51 ^ C4144 4t4l I «" ’3r'^44 

4151 ®4l’m *lf^4 I 

<4^(4144 4f4i:^ C4. 4l%4 C4l4 ( ImiN-ry ) 

4f®4 ^4nf44 414*1 f4f®a 41*54 <1TO 4^”'1»f4 ; 44? C4 4451 
i1?r^< 4l44 4131 441 44, *$141 '®f^44 <lf44l44 4ai4 

41% 414 I ^4151^ 4^4 4f444 ^414 4^41 f4C^*f 4144 I 
44? f^f4 12141^ 4144 C4 4t'®4 4131 4?"4»f4 44^ fe<;,4rf4*® 44 



Tf<«t I 


'16: 


5^1. ^'9;? ®fb5> ?,r?ii 

•ittr^ I lilt f:?F^tt ^fs^. 'ii^--il:‘i i ^’t^fiF 

c^f^iQ lilt ^r«<i I f^fiT ‘■"ifl’SM Ttetta lilt 

^itsrt^T i2fft^ ^iTt^T C^T^t'tT&rS) '5^'gTil «lf«^lT fn^'l"! 

3it^ lii^? ^t<i^tt^ »i;‘-(5t-<^ rr4?i 

I -?f-nfJTl^ ^^ar® 

4f?¥l ?tt(:5tts?^ lii'Ji; ^if^r.5*i 

5t f<f^ f\^-^ I r.■^ 5^? 

■ ' 

JTWWI lilT f^fos WTi'-'f ®t^ ®|5t'^ 


( voltiiniilrr ) I f®f^ TO 'flt'ia 

'twt'f I ^it^r4 4T4{ i^"'''ittf^ 

f®f^ c^. C.^ >15|« r.5l\p|4 f4^ f(t®4 

I^f?® 'S(PRW^ ?tTl 'ST'I?® ®t5trfr‘ilr4 'Sf'!*'!. 

TOW ^1^4- (4^1 sir? C^r-liS® C-IW f M(‘,<';ili\f I'oli ) 

ifl"?!? '5if:$iief^ ''(f®TS® cTO^f rll^^iti^^‘ jioli') ^fsf® TO4 I ^‘it 

®C't''t^ ^itf4® ^tT:?^ c^F» 'iw-tii '■iif^Tis-iii r.^ 

■ 

®f^^r® is^ *f[^ ij®i{. ®5fTt^f^^i:J^ r4i:»f*f Ji?T'i®i<4.f4?;4 i 

f®H ®'‘1?t?wt^ ^b'”'’ =^W4 &t ®TfV,^ 


f^nrf^^ “ 1 ("iiniol (•]()>(■ lliis iioli(‘(‘ witlioiil )Vcliii;> <ir!if<‘!’iil to 


M. Volta, Me,"M’S T^icltolxm Mild (’jirl^ Ic, mIiom- cxiKTiciicr lias 
Jilaccd siicli woiuloiTul and im|ior(ant in."fl■^llll(■ld ol' Aiial\,'is in 
my ])o\v(‘r” I 'll'? f®T^ fliota"li^ I ii|^ 

'3!^®^. w? lii^f^ ’l^tt’f ■3Tir^3?.t? 

C? t^ ®tl?I? ®«,^'It<i. TOf^® ?t'l) TO I 

l5Cf?\8 ii|?s ■'5J?®? ®»IJ 

'®rtf?^.1? ^t;?? i ®*M? ■®fPi?-ts“f '®iffwt^t ®f'?^ c'4t^ 
?tTOiJ I liiti’f '®rn:^ ^’l^ ??tfl? c^c'dlf^iiit? si?'! 

C? ii|'4^^t ^°?T^ ‘!^t?-(71TrM^ ’I'ft’f 



Tf<«l I 


-J 

r$R ■^s’p'-fK nrfin 
C3iif^3c? c^} cwc«f 

^i!<p&i ^fsi, «i3fi:^l f^f^r f<F| ^MiTi ''trc^^r 
stf? I f®r^? Pi’tR w® Rtcff»f 

<SfSfR ^OrR-TI u*!?!; r^RF^S f^fsT C'ff^R 

^RJ ’t^r-T ^Rcn-T I ^ 5 ^-% 

f^^■i^^ff^®^?f, Rc^r^f Hf^fR '®r®«, 

c^'tr^ cnm I ®rs> Rfqti:® f^N 

<sin ^??ii 'ifk^si, RRr® ^k® ’*ff35t ^®|^ 

-sr^^I^i:? ®f55n f®R ^?RR 3?:k® ftR 5r%<n C^C^fST I 
®f®«s c^tc^^f ^^t$T?f ^S RR9¥ C^r*( m I f®fi? 

'^R >-‘it ¥T?I^ srft I IpRfsTiT ^^- 

®fi5?.R-4itM'i ®^®^^ ^R1 ®r'< 5f’? 

¥f?c® ntf^irffsi;^ ®’itf’f ^2 rc¥ ®iiR i2t«rt?i 

( <‘lcRr(>in;i;)iictisiiu ) ^if^f® ^«irr!f ®f®<5. 

?|?n ’tf'SR I 

RR^T^ RRrg5 (»(irstc(l 

f 

sfRi f¥ >ttp ^RatCf ®^^ RR ^¥[5 R®i{ ®?n RfRi^'R 

¥RTn ®t5l5 T> RC¥^^¥t¥rR 

I ®®1] Rtr^^tlR? RRrI® ®f®«« 

«{T®^ ®ft^¥ C^R C¥R 

¥|%r®fw:515^ C^t (R ®f® C«Tf® 

* & 

®T^'Q I’y ’I’RS I f®f^ R «fT®¥ Rl 

¥t^%( Rl ®'«^ R CRR RRt<^ fWRl ^1%'=' Rf^Rtf^® 

R1 CRR. gRR Rr<fR5R5| ili'fli'oUon RRRf CR1RR^ Rjf®3p3^ 

^ ^ I usi^? ®f®'!« Rft# ^RR RR®1 Rf^Rf 

R Rtr< f^efsT® r'Ic^T, f^R RR«I RfkR ^R ®tRlR fRRff® 



---- • ---- 

I ’fc^rt eg"? 

'^ig'“ffr’tgtg (AmiK'n-) 'BimC^rUAra^Io) ^] 

eg ’ifgglfg's^tcg (faiifrontiai) 

gft^i gs-eg i f%f^ fN ^tegg gFi^fi *fR?« ^fksf 
g>>R gtgrf^e^R i '«rge*feg f^flf^ gg eg ’f-sTg ggr fggi 
^?,c3tg>' 2 fgTfggjg^e®r^tegg^«^g^'M^Teg ^'gg^grrg gft<fi 
gffggi gte^P i ^gg ^'S^c® ^^i^g'Q e^g ^sjeg*! '^gl^gi fge^ 
■f«% *ff^ '®ftg '8 ^g i ' 2 fg\ 

^tg '* 1 ®!^ fgfg® grfggt ^^gtg ^fgg) 

1 

liig ^'te’tgtg ’ftt^ gtgl ^gtg ^fge^ig eg gfg ^tf&®Tg^g? 
'®(f®geg ®f®‘v ggg ®eg '^g“ ^tg '5^?gteg 
gg>Tt^® gte^ 'Stf^ggi® gi gtg, ®tgi ®teg? 

gg-^g ^gg g“g#® g^^g i ®t^tg g^itgte® ^figfgfg e^Vn^ 
^im gfg^gi t5:tg gtgtegf ®fg*^' 8 % 

gegi 5 ;^^ '®f^gl ^fs^-'grggt^g fg^f# ^e® 

’fteg I '®igTt’f^ "sflge^e^g ^^ge«g gtifggggg^g 'swfg^tg. 
^■“t^ggtg'ggT'®rtgte^ ®tg^«''^g'srtfgg-t'l '^'1 
fggg ^g 1 Mrt^jtegtfg^ gtg^ 'Stegt^ffg gsi ^ffg- 
f® ^ 1 g? gt^^git e^^e®g *if®' ^ffgf^ gte® 1 

‘srm^tf^g ^fggi*^g 

gffgesig, eg ^’tteg ®r®> gwegy g^gfg (u-i<'Krai)h) 

e^g ^ gt't'c^.^gteg •, ^g" '^f^^gtg '«fteg^^Jt'QTg gtw 

Bfby® ®r®«<egyi ^5i®Jtegtfg^tegg ^sg 

> 2 tgg '&g^if®® e^fg^jp? e'Stgg ^'H'g ^fgegg 1 

’fgg^ ge^®t^g %g^ (Soobeck) 'srtg ^ 

tftgr^ ^tfg^g gpfgcgg 1 f^rg ’tgte^ ’frggtg fgi^ 
^ggi ®f®'!« ^^’fWig g’pg 1 f^fg ^f^®ig» eg 




I 


(?\t C^t^M '2tnt^ 'BRf i2rt^ 

« 

?tRT®r, ‘'trt^- ^ 

^ I ( Moloni & Nobili ) 

' '(t^^ 'af^ *f^TW 

I fed 

^waf% <ift’^1 I lilt ’Tlt^ lii^? wt^ 

4 

(?lt^t^<l f^5fwfef)t^ >lrO« 'spif 

iir88 «ri ^ i2f^tf*d5 I ’tft^ 

f®fs? ^ ^ I 

s—ifit 'af^ lil^’f ((‘h'ftrodcs), C^ Tl^t^PF 

fed ?ni^, fesrif's, '$f®<; ytfe ’f’f I 

^ntcsrdB (iiiiodc) (Ti ^T'f^rai ferf^ff^ 

#31 ?fTC'«^ I ( (’iilhodc ) c^ ^Tft< ^t^1 

f^?r3[irs ’t?t’f' #i:« ^#1 I 

#wi '$fe«, css'ds isffsfinr® ^ ’if*^ ftfi:^. 

'5ifej’3 <2f5itfe f^f#, lii#^ ^fi'® 

?tOT I C^ 'll’if ’JC^TlW lil^^ ^Itr^Tf^ 

N t 

c^ ’fc5f w[^ (At c# ’f’t ’Tfr'-® I 

((‘i(‘(!tr()iYt(‘.'-) cn 1151^ ^vft< <2ti:TiU^ #Td **rn:^ i 

((doctro]y.so) W.4 C^t^ ^<2, 'STC^'n 

^11111#^ I lilt 'afe ^ ^rd!R r if n ) I 

?rfrfe^ (iiiiicdi) c^ -ws ’fTt'f ^rrf^^ti:® ^ i 

( cation ) CH J1W csrtfw ’W'f Wt:«itTO ^ I 

:)lr'0^ '^Uff Wtf^M fStfsfe® *4# *tfe 
c^ I lilt 'sra ^ IF 



• • 

1 ___, 

Q 

I T^w ^i^crac*!^ ’ii^rtc^rf^- 

ccrfr^JF ^b-vos* ^itMitr® 

sitfsi^ ; 'srar (?lt *(t'5 ^^''' 

1 • / 

^rtftsi I *f)t *5^ Bfitr^Plft, *^1^° «R 

izrfvsWt ^'tn i fiT5t^*ic5r 

Wf^«f ^■^1’ '2tff»[?T ■•'ff^r-^T^ i 

ilrSo 'SfS *$f®^ ^V-TTW^^ iSj?!! 

'srff^^t? I 'iit ^ 

’qls^ I f^fs;^ 

( iloiJcr ; fes r fissure j *2f5« Ff<t <St^ 

'»fi!f Tf"^ f^TS»ig*l rvaKo) ( l('V(>.r^ 

.^f^iTfsrf^s '«(Uf’f ^fk®R, 

*9^? ^15^ ^I5f ’It^f f^isf ^tr® 

It 9 

(?rf’«ir® ^C5R I ‘-‘it ^;in 'artsfim 

t:^ *^1^? ^^fta «Mi 

'®f\5?, f^W -filSSf ^ ^fir® >l^5f I ^S*1<I ^‘it'^t’f '®f®'> 

®v ^ 

* * ' U^ 

^ ^tiii ^ C5rf*f5i” ( nv«iro 

elcut-rlc inavhinc ) ' 2 trJi^ I ^ ^T^tRF 4l*!s 
^f\5«, M*® I ?r!^|r'2t5iT'l a ’11'rtiJ‘l^: 

^1"^ ^T%(:® «nj^ i 

(3R»f:) 


il'«it’9r®t’» r.^ I 



I 


I 


__I 

r 


I 

« 

i 

. ( at^FtRcM’t? ) 

^5f ?RTr®r?r C’f5lTfl' b"*) f®fa fc fsrfjf^ 

cf^?r I <3p^ ^tir 

^st>i^ ’ftr^ sTtt i cn 

4 ' 

^iirc^i'Q ^?n 

I “C’tStft Ft^” ^131 ‘FSF c®=-^” 

^<^i:’tt®'9 I c’tattt ^3 ^'3i[ c^ifi 

’«rff^tt?ra ®f^ ^ ^finn '«rff^r®ffc«R i 

jjij^ ^((j^jff^ =^?p cFj?Tf^^ I tilt 

c^ wtf^ i2tc?rt^^?f 

^ ’tfft^ *ff^«i ^rsr I 

JTRsn cWft ’sftnrt^'i 

F%1 {SHF ’»ir®^i’r ^rsrt i '<si^^ c^rf^sl- 

fsf^t^'Q^ntC'Q? fwi^ ^f%ngjsr 

■sfsR FfifT® I '®;Rfl csf%*y '2f'=tt^, 

^f%aR FfinrI 'l|■*t®TJTC9 

^at^rsf i ’TCk irffH Trf^ 'sT’P'tR '®rf^3R 

■^?rl 'i!^T?El^ ’ff^sTPRf I f®f^ 

ait^®rrf^<3 df^rst^ ^%3 r Fi%irl ^®rl ^rt^- 

C8? ^’ttd ^^t5R I I 

dtKtft ^rsjTl^ Ff^nri *i^^itf^w*i d ’wi 

d ^TtTh f^’^ft'i F%l ’Ttf^ I 

f5p| Ft^S '5W ^1 ^ I ’Ttsit? 'Itci dH 




*rrji fsTc^i 

i f^fs^ cnf^Ts^ ^ftrn 

ftc»R '«ta[ ’rrfflcsR JTi I Pit sm «r5j®i c^if 

^ * 3 ;^ tTH ’^pi «r«(Tf^ 

«n^ ^j^i'sfksi I ^i^f^ f?*i *ff?siw '•lai’piw? nftRC# 
gpit-n^ xix\x *r-6tc« artPt*! 1 fx xtx\x 

ttf*i ^ m I ?rti nw- 

*fw vm Tfinii 'SRinn '^x *if^*i^ "i?f ’i^j:? ^nfir® 

?t:^ JiiR ^ai I (pff^m ^ift? piT^fin I 

c’firftf Pit I 

j\^ f^tiw ’iff^r^ii ^if'® ^ ^t'®t?r f5i'tf*i 

pptasi I ermw ?tr® wRi ciRaf srin sfaiTai 

'ffr«t?«fT® ^r<rc»R I ^«t pre*t^ x^vs f^Pi cfdx ^f?}! 
^5^3^ t1^ ^ r®« 

flPi xv\ '?finr.*c^»r:«H i« 

^1 ‘iit PI ^^1 ^f^iPR, 

XIX xt^ 'iwV srrnr '’rtx^ c*it ’pra 

nttc^t «t ^iituf:*f 

sitr^pi I tet 'Q ^3? ‘Si^ W&1 ®g^ ’?t^T?i 

cwf’ir? «rti ’T^fc^v’i ^f3<n f^Ratpp^jr^t 

*rtiw cnf’irsTJi 'srtH ^5Pr*ri ?tu^ pirrlt 

CJTW '«rtprr?*i ’r*f»( f*i'i ^ipt ^hpist i 

Tfr«ft ^ tt*T I Ux ^“Sf ’®T’f 

^finn c^iff^ji^ I XX C’Psirfft Tfi>c9ic&?r 

«rf^'!iTWP? Tf’i c^3pftft^'rTt’t^’*rf?f®pra ^r<(*rfir^ 

'9^ iT®i ppaprrff ^ari ^fipi 1 

tflt ^ lapi t^caT^s, «> csfw, ‘flat 

‘fl^ amxlfx at%fa X9 ^8«i5 fft 1 




'A’f ^ '3-sf: ?:t»T <^'^x ^ 

srfv^ ^t'ot? ^ 0 siw ^ vsm9 ’TO? 

»rein 5^f?»i; (?it ^ ^fiiTrl f^srfi 

^r?nrt I '«r»r« >5^ f^sTtPi c^-r 
Ji*<j< ^n^fTwr*^ nf^si I ^«>c^ (Tpaprtfh an^ 

^5 '5?r ^f9J\ 5tTl C-sisf, ^tt «f?«r 

f^l I 

^StaiciS'-ff ^ f5?f^ (7>Fi5 '^FtiSirf ^ ^«f ^f?ic® artfn- 

C»R J lil^? i?l1 iJtfife r^fjl ^'Q (StT^rf^ ?r?^tr*r 

I li)?? c’nrrf^^ w^ 

arrf’IW?^ I srf^^ 'JPH ?irfk®%«TST. ’I'Qar C^ 

nftif'® ff5I ; 'St^^ <tM«.^'#^'il*l <2R5I c^^’f *tf^'5 ’tW 

fVf^ ^4fji?r ^itfataR ^n I ara/ ’fw IW' 

fif’i^^ «rc*w I «rff^ ci?w lii^Trcir ^ c^t^r i 

«w?n (gr^jt<^ ^fwi >\fsp^ cf(^ 

^<rtfiT cf(w ®i^ 'arrf>ir®Ri 

?Wt I ’i\c«r firm's af^rhif i 

it® 4^ s?is^ *i«fj f^- 

ci? i^nr -ffm w® c?to mtiaH i 

it'd? aril^ra wfsilfl cii I ^TTf'Q '15^ it^n 
iffireaR I twcw? uq^ ^tTi aiRr^f® ®t:*l 

5^® 'J®i vfli? THTtitir 'artfsRT?r ^ ^'s 

*[t?n ti?rff^5f I w?nr ft«d «r®rR^5^ 

#fwi ^c® itfitc»R *rt I ^ cn^tti^T af?r ^>(mi 
^ i^® ^ 5ri ®r??rt ciirtlt Tfc*^ ^tfiirl c^k^r 

c^ I iT?1 tWTt f®*i 

c*m?l? ^iresR I apCT »m>ft va f®fat fsrB» 



— # - -- 


rfSlPT® '®fai •iW® ’«?f^‘' 

5rt«im ^‘fr® j?? &?r* 

%® ifhr '«mt'? ’f%'5 srtf^m i <:r<^r :^’«fTTO 

f?«y c^ '«9^OT Tf^ '£p®Tt^^sf ^fac^ I TTaGtis" 
>nt^fwR ^rr»PF ^t?'® ^^^^^ c^ffltlt? *iff 
^tf^i»Ri »?^ Bf3» tr^nr 5^ ’t%(Tf»»l 

8i« ciT’f va^ tT's ’ItW*' 

(Sr^Fti I '«ir^T*5l ^C®® iSt^fflt^ 

?[^ I fsf^ c’tntlt? ^r^*! ^PTfiihi 

’F>(51 'ii^? ‘fltss’f ^dr «r^ ^t?»T ® tdi? c’f?rrfli’f 

^1%!, I 

ffsr ^'5Ttf^<f ?d^? 

^ I *r^ ’iws '>\^ CJfaF, C«1df ‘^l^? >*i5 fij^J 

sra^i.sjtM I af?t «?fHirff^•, c’lt »Rni 

c^-n ??[ srd '*t?rt?rl ^'s 

Wsife I* ’?<fl ^®ffn 

f^ra^c? c^ ’di c^FRUi’f ’fitter ^ i 

‘»ll?, ^85'5?®I^r ’!<! ad’f I 

c’Wft f|ir a sir f;nr^- 

Wi I '®*n f^sRT ’TC«(7t 

tt^Ti 4. ^firiri f»Ff«TC9T5T I 

^St^RI ^sm '5W?1 Wst «lr fllfsTd 

’awd® ^»rrc? »rRf^*T <2t^ti( 

*nr ^c<r ‘tm ^r?c^ i ^r?r« 

»rtf^ I c’ra f^f^w % i ^?t?r *iut <2R>i 

^iTf’R ( ?!nr<r ^Rrsn i ^t?t?ri 

fe’ra (R'finri ^ ^rtf^JR *, (R^ Trc*ra 

^ (;l»r} ^ osfw, lii^? »ifiT’f*i ^’Fi I 





mtH m 

’TTs '•PiriCT *i>raH 

'Stran i c’rsrffT ^f^sn 

ciff^iw? c^M?! «i iri MiSt sir fi|fiT:& 
t,ft Tr^c5i& 'srtr mf'^csR ‘St yR 2?tr5 cnirrltc^ 
?ifaii ^tc’T I ^r^tif 9i«nr »:(< ift?n i 

if®r ^^!fi I ’Tr5i:9n:&^« 
t^»r,f»f*?'2({iii«i -‘if^Rincif 5r^?n wcf i^i^ f^fist 

n<fT«’m ^f?n:«iiT i 

' C’f^Itft C*l^ IR 8 fWRt C^?F, 3[t^ CBll 

«rttasi I • ^4 5itt?T ^f?ifi R3tn^ 

srrtai? I ‘2f5'0 sir ^TtN^i i 

^afesrfM'iQ «rsn mlc® i ^tstt c^ is’t 

s|fe sTi I ’tm sitw s(tr^ w5[t*fK M's f«pf ^r?fr»r^ 

«r®j« NBif 1 (R '«f®lR' Rf^apsr C®sfST ??f 

sTTt I Rf«(^ sisHf t\^ m&Tlsil (R«f 

c^t^'S ntt^ltr?(R^ I 3Rt’R 

'«f^'9 <Rn %i to ^toft^l I ‘^if'Stsf 
#frTi vS) fepg 41 firfSn:^ i^tRsr i Rtfi srrsf fijsr ti 
f^srf|5lto3R RK^ 

R^?R ST) f^^TfsrtTfsi §Rt^?n I 

(Rjiis '0* srfai sF^^5ltsF 

CSIW5 w ^fiito ^^^1 ^sistfsjfjr %, 

itmi ^R to«»f ^?n I 

C’tutit (Rt ^Rto ftf^s(^ ’fU’TI *fflt»R I 

(thf * sfttsr ^ <rtffr!i^ w ^ ’iT'9?f?f 
M^RPSI srtf^ c^fel ?Fto sTtf-srPR l >«•• siRt^l 

fwsts f^fsi '»«r5R ^ I 



I !(V* 

<TW *tf^ T5 

«SW« 'SW'Q «F»ft1OT ’I^WI «tTtWTP5ir?^ ’•imkTfij 

nto «nf^ I c^firtft ^ (r? ^istw^ra w 

f?i*T CT *t«r «rf%ai«f 'jraiN'^rsni df lyi^ 

*f«r '^f%''ifR'« i vat ^fssrt^a f^fi( »i«ra 

‘a^PTlx? cwarerr^ ^fatrl i ’fit f«T«rrcsnT 

« 

^rr&t^l fiT’«ft*l ^f%Tl fwi*R I 

at1%f«R isfttf ft^«i ’f'tt 'OfMtro ^ffli 5 I lat ’#t’'*l^tl 

«rar <2r5jH4sf ^ar sf>2rjpt ^ s^rMa ’fttf 

wt^ ^fc® ’fTt:»R I ’I'a^jra fb!5 51^ c*rf«iw 

’f%l c’nrtit ^'s.’rtc? ’t’f ^ficJinr ’nTf’tisR ^'ocH 

f’tat’fw I cnt Ttw 

«rt^ ^ f|»i I «rr?rw<rtPf fstafn:? %r, 
c^f’f tnf ^ I 'iyr't ’ftw '<^’W 

>f^?s'f^s|f3ix5 fttrtfi?*!, 

CB*^ ^ ^ «fS»Rr 1 it c’TC’&tr? tpafrB*^ 

?f«!rR ^ I (7f^ tiXiz c’ttrHfl ^fsm to «FMr® 

»I?Tr? ’fTit^t^—“Stars & '^rij)Ch nuihd to the North l^olo/* 







fWr<T-irfii 





1 

> I ^Feiiip. ffi I c^« Tfn djw’f w 

"*rfip[^ ^ '<rft^ »[^'®r‘rriT ^ tfmp. nfi i 

»}tH CT t(>»»ip. ^ ^<1 <2twn:’tir ^ ^ *(W- 

m*^ps I ^ ’nil Ji**f w 

c^ c^t^'s nwti«f m <*ri^ 'stTrtf t(Mup, ?r« *n i 
«T*t 'srt’itn ’rfjf teinp.Ji^ ^ ^ * 11 1 

c^ If ^?i WFC^ w m?[ ’fPm 

T^rfipa ?Tf, »r5f 1 j^iw ‘»rf^'<n ^n ^ temp. 

0*^ w I CT ’tfiRii w 'iit 'sw mfi ^ 

<rtc?, c»i*f» «t*€a '®t*t I 

% I «t>itiri I 'st’f tffCTf’f TfiCT aft^ »nrar *t?f< '2t>rrr<r5 ^ 1 

^f*ff^ ^vs nwlr«6r cwfifw 1 

▼ • ot^Sl '^tff^P^^5 c’lm (*ttr<? fes) 

•rrw I 4fw 

^9 ^rfirw ^ «tT5 firw? f?!ri 

^n, ^ ^*Rr 

wi c’rmvfe w 

a|!CT c’Tt'im ^9 ^ tfr>TTf^® f 

cim<! ^ , ®tR fm finn 

4T9I1 ’fffw I 





„ __ ^ _ __ ^ ^ __ 

itn »iv»r ’I’r*! ^ ^ i 

aiitiiuoii} sintr’rjr fW 5t»i *rt 1 Ni 

<fti¥i -mw '»T*f'SJt’fT’f'ffirt*! «• Srr^rffTt 
jpf, m ^ <sr»iTf9« ^1 tm I 

(«) I ^’T n?wti«r <jn^ <wtc<9^ 

^si W’f 'Sfl*!, 4^? n«r«f 

*tfi*i^ Vi I ’If’? vi'vn '«c?rt^ ^faw 

c<ff<fc5 ’TT'QTi m I tfjarij ’If▼ nffin c»iTf^fa< 
faf ftftn at?*! ?ft?, ’ll:? »na f ffaf ftn 

aHt^ ftai ^r«?i ara i 

(8) 'Bt’t •tfaat'PPsTa ’ffira^a i aff aat’f't sjiatfaaf 
afaatti fta afa?taf i cata aatfta >«(« ac« 

at?a ff?ai «ia? ‘Sttf fta faat? af?w 'fifa nc? 

i 

f^ (EfTf ^sr flai ca '•rra afaai atai ata ai i aatft? 

«srff faai ca «tn m*\ ffam? fT?i fff a?? 
fa? «rt« a^f aftfa^ flat af^fci? ftaa cal? ^aat fstf v% 
ffaf afaatca ^ta afaefaa fto ate? i tfi ^Afa^^arti ai 

aa? «ii?iKa.* ^af aifaca ji^ ffaf fta afTfa» ?? at^ fT?a 

■ • ' 

ftatw? ^a afaFt^fto atatf i ^a afaBtaa afaat? 

fafi aaaai ^ania atcf ai, ^acat^* cat? aatfi a®l ffaf far 

af?i at^ 'S^t ^?T? fta afastaa faf i? ? ta ??cf atcaf i 

• '** 

(ij isp. ixMtcq? ?ja I ^aca ca fia arabtaaet? to? 

atattt ft?i fcaaf atoa ca^ a?tc<^ hi». ii«aj^i)?®a? to 

« 

fx? I Sp. heat fei aaTx<? fta ai?a ai cataa aifaat? 
fta aw toat? fato fiaVr?? aw ya attm atxf i 
(*) ftcatf to?a! ca afa f6a aai'^ ffaar t< mp ar 
f?a ?? ft?t?l f?a ?tat? ’^caa ftcata faat< ffist atif i 
‘aaFitr ca^ fto toa ato vea 6?i catto<'« ft?« 



5f<nF 'st’f '’Tflr®! ‘rt?‘i ^f?r?n « ^rtc^i'r^ 

TO I 

(‘()^ TlK'i-mo f>lo(‘lricH\. f?f3!l 

C»?t ’ItU’ir’t '51’f > 2 tr.ltM ^r?CT 'sff > I 

c^itV ^ (feir ^) «ts 

V ‘ 

'®t3 <f ifit ^ 

’•solder ^gl •i.S' 

'?TO5 TfTl •j,alv.ii((iiii(‘4rr 

•fl-spC*! 91TtC"*1? Tt?! >1 ^filial 

TO« ^fTO, "iilvanoiiK'to ^ ^51 ^TJPlf’T® .* 

{\r) I’vro. cleotricily ct sR’f ^Cii^ 'Bfti:^ ?Wr® 

« 

'«t^3T’t Slaliciil (dcdricit ? Will'® 53 I (Tourma¬ 

line ) ?rtW lil^ <fl^T? <21^? C5f^if ^ ^^*1 I 

(») I 5135^ ’RTC'^Sr CW 'ST't 

'1l?3lt'l ^3Jt3 

'«rtif i ^*r isRirti't? ’if?'® 

®f^'; ’Tf?5t9lT®t? t ?tl»f ^?t3 

« 

?3; ®f^!?rri:^3 ^ 

(f^ O) lmtl('r\? Jlf?® ?f 

?t?l »l?^ ?^:9r TO3 3!(Tnj® ®Tir 
^rtwff^p® ?'|31 f®5 3Uii¥!5 

’^f^»nii"*Ri ®ti:?3 •s® 'sr?"f 

®TI ?3, ®t?1 TO 
cw ? P\ ^^c® I TO ^TO ®f^''> 

tj 

^3, ®f^«« TOTTO ^Tt’^t® ?'eirn( TOR ®t?l ®N 

at?*| •ItW 1 

®®»I ^3 f?*tft® ®»J 'TfC®, TO ®1TO 







nf?5t5i5P'®i I c^5^'8 ’sf'ff’iBm'f <i5ri< 

^ I ^**11, ’T?r*i' ^fis '2f^r5 -spef:^ 

’Tirsi ?? i 

i'io) Miio-nctisniifliT I J1 ^t 6 V”*1f5 

>?t'5E^ miif''tu‘fisni I f<P# 

m] ?!l (?'Q¥i ) '5t5l 

inao-W'tisiti ?t?r | 

>2}f^5i-, I 's p'T ^Riai 151*1 5tr.!if>T 

<' SnlpliMc of 

ir.tii) (tj'ir?? ntrf'f 1 ’sjt^i^ ^ii 

•ilWlf^in ( (liilorido of Aiiiiiioiii:i ) '2t^5t^^T <1?- 

oom|.os<.(l ^fsTl '« ( Hydrocloric 

Acid ) ’TTtn ^ I • 

istn '2rnt:M? a '2t*rt=i ^ ’ll sin 

?t5i I '®t’t *Wi:5iir >2115 

m 

'Sir^Tfejpsf ’#31 «1tc;^ I 

TEMPETIATUT^E. 

« 

®t<1 >21^31^ ^fftcfff tomporatiipo 

^ ^^115 I >4^ tomppnituro ’Ff'-t I t«1- 

OT 511:3) '«’# ^511*1 ’ft?i ^ii?’:^ t 

5r::) 5p?l 5it^ ‘4’# atw '>•'>’> ^^ ’J.K’I’h ^fi, >£5j? ar^j. 
'"Its 5.>^ ’5m ?^C91 *i^^3T?1 C^rr^ «)f3 51TF>|5F 

V.o.o^ ^1 I >4|t T>t^ '^twi ’if^ U'llipcri,- 




p 

c * 

hll-c, C*11& ^ '^STSfl 

^ttr® ’iTtn I >»•• ^’>>^ fet®1 '«rf?i 51T:5(? 

>iS|® fel^-l 55 ; f?F5[ ’srr’151 C^ 5ttV0 ^®T'S 

srtsr '5it*it rai? 

# 

’ifW- 1(11 ). liiluro ^ 5 , >!>l^ ^»»»» 

^51'5(®1‘? >^1®*!, ®t^«i tci)i])(‘riiliirc >'>lt3| I 
»iT (?iti^ir 5i( ®tsn •srtwii 

c 

5Ft*J ^T!I1 »l7*« fel®1 fiTt^ ><>V fe'l®1 trCM .5tl5|^ 

\ fk 

'Jtf®:'*! I C^l5.*T 5tC® ^ -■fe ’®!? ’«inmr!l® 

®T?1 51^51 ^51? ^I’l 5^1 >(»»• f^;5 Icmj'i.'ni- 

tiirc i»“| ^(tf't-C^ I 

» 

^ '5(t^t? ^fvr '=fl?f Vi '}’>'> '*11’’.^ 'SflTST- 

C®11 '«ft!( 5^, ®1?1 >•>“" few 

55®! I >i,‘^-t«i c^lfe *\in^ ^ITN 51U^^ '5(t’i^1 5V*? 

I ^ 

5ll?i'Q '21?'$ vit >Sll5ll5^ ^if^® ^I^f^i*!"!^ I '4t?‘j ?51? 

4 

’i^’ii'i '2ti:$im 'spf? ■, vii sir*!# 

« ♦ 

hill)ciiilmc 5fif »»• ; ®r? ®t’f *5^1^ W^ffe? 

5t?'®.'Q l?t?r tcirip. tl[l ^®I'5 I 

®1^1 3vU5! C*f^1 Cf 'il®fel C*rtfe ®'t’f vi'^? 

t< Tiii;(rii1iir, ii.? «2tU®? I ^(^5) 

vi.®1fe? -eifil® tcinporalurc 'Slpi® 5^1® 

♦tic? I «S®5lfet ffe® vil® ®f5® 

®f*l snf^C® *11’:?. f®^ t^t? 1omj)i>riitiH(' 'sir^® ®5l I 
■ 'SIJSI® ^?®ir5!® ®^®? ^*ff? ®n:’l? { Siirliur ) 5|f5® ti‘ni|)('rji- 
iunii.? ^?isi1 ®r??1 ®tC®51l ^W5511 ®f?t® t('nil'cr*iti‘ii? 










tp.- 
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'Q ‘21‘'J'f'®'?i 'li^b?! ''■Ubill t >'’'> lb'.'*) ^.'1“f& ^5 

1^ 1 •• 

^IW-I ::i >}lTr ^-, ^5 '& M, 

b '(1.^)^ 

'lyfW J*f ^ 

«i5i '5?i??, J!i<r; ^ '^^5a 
'«ig '«!li:5 I 

U--\^ ^1 hUi: ®f^ t.-ii.iM..atiin‘ VT-?! 

do")ii'i.ip.M-iiiiirr >r^lH 5i;r,5T8 

CS(15 ’liiJVfl ’IJjfii i?;;? I ■<ir^‘^:>|S ,__'^t!:'*l '<‘il^ N3“! M 

’dC'r- ’1 ii'^i t^<?3'i it '^f’* 

* •* ■ 

» 

^ I fi-^ii^ nr/'i '■ii^-i:'i (■■^•'ri 

) s-^I bHl ^5- ’Sl'-l -t' nffl § (.■f''<\ ’'i'!i¥, '-i. ^ 
C?^1’r4r« fiiv-s 1 rx^''i •'fifr 

^ ’«r 'a ’I nfc'^in ( '-»■» ii'iu imii-) •;,n 

>2ir!ri^i ^tfi, ^f5l 5?c.^ ^ ®«i >.’, *f 'i.-s e-fi i"' 

M v£,g ^cf ^ft* ?|rfr I 

’ili^-r'I'I ^vti5 fe, K ^ ’i'ii'2 ^'^1 ’j'f 

?-?1 I ^fvf >T '(s *t u‘,j: ’^1^1 

*t1C3,g ^-f^TII C^'651 'SC'I M 'll?,!'?'® e-r?!;! 


.••• 


W'JI 


*u 


'Bf?5 ^ li). «f >4? 5F ><1 V4[f>i;;i w jrfjjj'-t-‘-■'T'Sl C’l''!! 

W5? ^'f I C’l|3i‘=tt»5!I> f '.siiG «1lv,[-?-j «>rti^ {jjfeg 

il(‘iii|'M':iHir(' i* i«* iff-lv' ?lfif [^5^15 'IIC'W C’lfM '<T'fiJ'T1 



15 t ?1 ’fRlbirsi S 5?51 M Fiji's »f i) .V<? ^ ??r 5 




i 




fwn 1 


^ t(>in[)or!itiir(; ’F?! V* 

^’??:'-*r I 

'SjrsiTl ^f^’fil >ilT^ ’fRrs^ 

nrlr^r^ c’l, ’ttftc’tli an?fT ’iffr n ‘'n])("rah?'*o 

tHiipiTaf^tn- r<r*i! ’fffw''’fr?f5tr5f5 ?[ti ( u ^- 
'•Mm' ^159 Tn'»ii: 4 «itr*!’:^ ii^'?i 

^5tr« ^ w^r ?i T5tf^C5i ^§t9 ifinrjf 

* * 

> (r«r??w'^?'<l -1,1 ^tn 

'itf ?,.® ??W', 

'»t«r(' '2f5« •^<f:7sifJT 

*# k • 

"^JJkl < 1 . 1 t 

( 35^12 ) 

r^i ^ I 


f¥^«r I 

’rHir® I t^wfR '8 r«fi: ^?3i ii 

‘•fii-Pr^fiT *5if^r®” sf^T ^rifi 

^5i WS7 8 0 ’rr^'5^ I ■^#5 «r'.j?¥ ?tir:> c^?i 

m ^’t?f c<f«7rl I ’TTtr’f^, ^r?t7i a 'srgjt^ 

'Sf^ri t 

A 

1 ®fr^?i f^^Titsia^ ^1’fv, \z? ftsfriF!:- 

*11^15 ^C^fltn:'’ I U-‘i' 






